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Main ingredients and physiological functions of isotonic beverages:

Innovative applications, suitability for different populations,
and potential risks
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ABSTRACT: In recent years, with the enhancement of health awareness and the popularization of sports activities,
isotonic beverages, as a drink capable of rapidly replenishing lost water and electrolytes in the body and facilitating
physical recovery, have gradually gained prominence in public discourse. Their unique formulation design aims to
simulate the composition of human sweat, achieving rapid isotonic absorption, which has led to their widespread
application and development in the market. This review summarized the primary components and physiological
mechanisms of isotonic beverages. Furthermore, it summarized the types, physiological functions, target consumer
groups, and potential hazards associated with novel isotonic beverages. Finally, the paper offered insights into the
challenges and issues facing the future development of isotonic beverages, highlighting areas requiring urgent
attention and resolution. This comprehensive review not only provides a systematic framework for the scientific study
of isotonic beverages but also offers theoretical underpinnings and practical guidance for technological innovation
and sustainable development within the beverage industry. Additionally, it serves as a scientific and rational reference

for consumers in making informed health choices.

“BEEE: ~FH, Wt PRI, EEMR TR NEEUEA . E-mail: yunchunyan@masterkong.com.cn
*Corresponding author: YUN Chun-Yan, Master, Intermediate Engineer, Shanghai Kangshi Food Technology Co., Ltd., Sth Floor, Building C,
No.1688 Wuzhong Road, Minhang District, Shanghai 201100, China. E-mail: yunchunyan@masterkong.com.cn



132 B dn 2 4 R R I A 4R

FH15E

KEY WORDS: isotonic beverages; physiological mechanisms; functional components; specific populations;

potential damage

0 51 &

FEBRRHME R —Fhig shAb IR S, B IEA: DORE 52
BT RE, H 1965 43 E B BLIK KR F B
Robert Cade 18+ s T % i ££75 5k (Gatorade) LUK, 45
B OB G A HL b Ry 198 07 R AT L B UE R
250~340 mOsmol/L, EREFERFRIEN 270~330 mOsm/kg),
R A T b 4% 2 8 B 7 o X — R AR B Ok
REMS BRI AR IR B B R, SEBUPGE . S K 43 FiH
ffR RN TE, A7 R HE AR R K AU

LAk, BEF P 25 A T & T AN R AR T SR i
R E T, SRR RS TR R MR, E
FRM M oy X — A, I T e R B lkmg, IRl
(AR B4 (2021—2025 4) JSFBURH I, S R AR
AT B H R ZETE, DASRTF [ R A R AR KD
X —F 5T, 188l B b i 8 R4 4 In) R 4500k &
2o RIBLE A2 FEAR NS . HAR T L RE R AT K
WK, EAREGI RIS  WLR R AR RN R N, I 5
i) 32 B 3¢ PR B P el e 01 DRI, 598 ORI A i g bk
TR KA AR R M RE R R AR B, HT R
H 2538 7,

EHERMAT, FBRETgHABHHENkE, 2
R Zui . RN ER R, £ 1 FERHSE T
B 28 E K H AT X — S5 i A e b e R SR R,
JER T A EREE B ORI I 1 B R 5 N S A I
B MEAEENIE, P EES R RN E R
i, SRR LRI TS RS R SRR, RSk
gl ka1 E B ORI S 08 R B A
ML, A5 andd 52 | R4, i ER A 22 Rk
g, SCELT TN AR R b R 0 B
T,

Wil 5 7 2 3 o (e BRE 5 b TR SR SR T, S8k
BT SARIR T B — e AHNIRE . HTR RSB Ok
WFR J5 A PRI, ARG Gel Jy S mh b A 0m,
HHIATRIREE . BT EEFSPREHRICE, M
WL B H 2R ZREE I AR TR R BeAh, BEXTER
FE R TR SR T REPE S B OB AR Ak (Rl T, Gt X LR K
5. BRI AR A B R R 0 T b, HE— R T
LB YCRH R S 5 T s g1,

SR, SRR T b i B & R 5 LR R Y
RS . A BRI, b B A Yl A58 Ok T BE
WRATE AR Rl B 25 A U3 In B re A B AR

T 5 M DXL 45 7 N PO A R R RO S T 4 i i 7 e
ZRGNMEMERE N S8R, XEBUCRI R . A H
REBIL T b P AE A T B T TR AR AT, Tt ML B 9%
SIS, BRI Y S EE,

x1 $E. XEMAXERNEREHREDEITEE
Table 1 Comparison of mainstream sports drink brands in
China, USA, and Japan

HE AR ARG CI: |
G| [ 1984 fa Iy AR IR A H
I RS 1986 A A R
i ik 1989 AR R RR R
i et 2004 Ty e B 1 A B
%[ Gatorade 1965 B F
E3E| Propel 2000 HHEAH
%[E  Powerade 1988 Al E ] AR
JE  Muscle Milk 2000 CytoSport 2\
H4  Pocari Sweat 1980 KIZE 2w
HZ4  Aquarius 1983 A A AR

AL B RTS8 ORI T2 o) S LA PR I fE
BL, FRVEBRL™ dh B BIHDE S, I LR A HAEAR R
FHE PP A P B T A A R AU o i I — 255 T
FATEAENAH RGBT . 77 I R R e B
AR S B PG RLAH -5 ST, AT A 3 FRE £ S ATl
F it i S T R

1 FERHHNEERS SERINEENS

1.1 K

MNARZY 70% KA, 7K EBARAIRAE G L RS 57
WL, (AR AIPHE S BT LA G, BRE R X
S5 Z RS AL FEIR DTS SR, B BT
G I T FE R R, FFIEFAL K 4 . BRI
FRL A I S A R L, BXRT RE T OB K IS, 3 1T R i) B 44
MOIEF DR, W5l & RIREST . NIRRT B LA S B K
MO, R, YA KA TR AR R E . PR



%5 18 3]

mEH, 5 FB YR BRI S A B RE

WH A . NS A B v e XU 133

PRINRE A IEH 1817 LA B S FR iz shiH A R B R S B
B T R R B ] AR ) TR B, SRR OR R T —
FRELAR A . B YR BETTH B 7 SR W0E & TR M T,
AEAE T B B AR, A RLb 7 R 32 Bl 3 2% K 43 (o
HAEATT 92%~95%)20

1.2 Wokikain

W ARAL B W) B YRR ) 7 — SR B A, BN
AL AN K I HR L RE 1, TR3E5E TR T, 7ERIZY
B R, UL PR R IR AT T R 5 B 38 A R A Tk
KALE Yokt g% 552 B R SIR R SR, B skt
B A 6%~8% TR AKIL A, LA X — R, 258
YOBHR I RROK AL B ) RIS BB 20, A . R
BERIZZ 2N . DFoE Bon, M FRA R —1iRKIL &9,
A Z Rk K AL A CAn 78 205 B AN TEE W ) BE A0 1 18 X il 7K
AP SGE R . 33X i AN [RS8 o ) A A TN
LG AR KA WL B A, 77 A P[R0S LA B =3 W s
BRAAL LA T8 P IR SXFIIR A T RE 2 R AR B K
TEAYIISRR, B FR YT RENS A SR ) 4R
T, HAYES SRR B 1.2:1 B 1) B RE i
FACSMIE AR K A B W0 54k, )RR R SR 0 v 3
X W R AR, ek iE sl ) B TR
AN, S S L 1.2:1 B 101 AR IESNR R K
LB BT . X — A S A AR D SR .
AR AR = AR, RS R THCRI R PR, EE T
=, W RE S &R B IS EY, X—R A TR
AT R TE XA o R A R R B, (RT3 Bl AR
FRATRE H PR B W NI R
1.3 # ¥R

iz s AR P T 2 S T BN P Y A R R
PRSI R A A ERALAEZE S5 P, O TN e 237 2k
RO HLfR R, SEB ORI TR EE, eNlE S Z2Me
YR, FEMAAEA. M. B BMEE TP BREERS
B, FBYOR P Y 4ERRAE 460~1150 mg/L Z [f],
R w2y 5 7y A (P 1) DB N i S e e S
¥, TEHFR KRR . BT AL REHE N fiz 8 X ok 1k
EYR I, T B ILA W e AR, IR REB 1k R TR E
FOAR B IRLAESL, AN, 4R TR 2k PR AE 3 R i I
FIVB AL, AT S A A RHUK SRR, s Th
BhF 25 ReoE W LI s Fph 4% 5, Bl Lk il 68 1 3
7 pH, fEUENLA KSR EfE, HEd S S5E AR
AL A YA B FEE S 40 K B =P8 ek, 4
BV A B T LA, AL TEERr A
AR5 5 s RN RO T R 3 EE AR

BRT K. okKE WM/, S35 &
By LA KR A, g R B8R FRARKRE

TP BRI, VRN RS8Okt R] LU HE
FIAATE e i J3£ 328 2l PR UL PA) R0 L 98 R ) R A — 4 Ak,
SE LR JULIAL I 57 R 71100,

2 HEFBIRN SR FS R

il 5 Y 2 28 o R B SR B R B AR T 3B SR
BRI R O g inG, RETRE08 . Dhhg
IR SOARAEAL, fEA T AR 8 RUER 55 A8 0 T 1 1) 78
KT RETE B ORI S RSB ROR S T B Ok
SAEGOR R R, T AR FE K S 14 [ I s B
T RG-SR, MRREFER, LA, W B4
FE AR B SR OB 46 . 6Ah, SREMESERE YOk I 7E
TREE RSB U R ETIR S, B3I T X AR 3T
BEELA fR AL BTG PR Ay, WELVE IR . FOR R R
IK A
21 FREBRH

(WRREEBEBR PR EER M —,
WATH N EEFE NN ERRE, FBUCkhmea R
AT LABRTHE 28 3 e R 0, Bendtes . Haimids b
RSN AEMAR AR, RES AR
FE PR AS B 25 1 B — e R, (REAEsk, e
[R]EG T T2 ST o TH 2 O B oG T i P S )
4%, FERIEARCLE T e Xt A AR A A R 1 ),
EWERT, RROREFCRET HR . Bl N2 i
BRI 32 k. X AL FEAFSE A BT & B 2] b F 458K
B RIREZR . TR TR IEE R 2, Wil
BRMEAEND . KRPMIEE RS, XEEENURT
R E M ER, @k Tk iR F LM ER AL
CARMONA 2PV B (Porphyridium cruentum) P42
FAET &SRB ANML AR, £ pH 3.0~9.0 71
FINERE, EEB R A —E RNV 7. b, RIRE
R SRR, I HA V25 AR R 25 T3
AN R RA YR AR 28 AT R R AU LR S S, TR A
WRMETE R HATUAA . PO BB MRS R
GARCIA ZEBS\ LRI (Arthrospira platensis)3FAS (K FE W%
HIREIE N I KRR E CFIT TSR, ZRARER
WETC B R BB A BUE . OB PR A PIE

KK OROEAW RAYBEG, RIS 32 30 585 W 1 43
fif LR 22 2N MR EA 20U, 5%
ot EFNREE R, HAGEMEAR. U ERRRH T
A N EAE N EB YRS AR, I, B AR
EAEEEAR | MR ETB, IR T RBOERS 2.
VAR 22 SR, IR T SR YO AR e M
J7 LR . LOBO 208 IE 258 okt v i A SRR (19280
B MNRER, IRl A YR AR e, L



134 B dn 2 4 R R I A 4R

FH15E

R R R R R E . TUPUNA-YEROVI 2PN iE [
RFIFRIZEEAE D&, BAORKRHREE RN %S
TG F8or i, 1R T B ROR R B B R
ANTONIO-GOMEZ %5 VOV ] 1ij ] 4§ 4> /- J& #i ¥ (Ardisia

compressa K)WRIEE ZIH 4G W% TR R A,

TVE T —3 AR KR E RSBk .

QI RSBk . FTH RSB ORI 3 4T R 1K
ST — A %R, a7 R B O
HEBYR B Sk EE, HIE AR TR F X
TR R R 3 o XM BN 2 TV 2% % 2R 38
R, AT 2 )5 Bk H R A b b 7 K 43 L A
JRIT R . RSB ORI HE 1525 T T g
DR MK i H g8 R T oK, DL O6HE S SR Rk
BCRAT BRAE A AGRIE 2 B & ST KU A S5 8 oSN T
W gE il 2 — U8 e & R R A B O i R
WEIE N B F o — R0 4k [l 8, DL PR 7= 5 1) dd
R ERE, G0, iR e R, AR
RS LTS L EE B, (S ARORE Y B R A
ARVE, DA ST PR FLA SRR OR . BeAh, T AR
VTR AR IRBR M8, DFSEE TR A T St i $2 B A
WARFEAR, QG FAEI . A A, DA R i AR B
ST e KU A RV SR LAY o (AR TR R, R
BRI B & 38 1 T AT AAR k. PORFIRIO 5!
O AR, WNEFERT=ME ST ROERE—F
E R (Myrciaria jaboticaba Berg)[JR A S5REH, $2HUH
OFEHEAN HE SIEER RSy, RO L — 32 S 12%
FRGAE M Bk . SO BHT R S AR R 2 8 T 171 &
JEUR, DR SRR Y K AR fed R s i S AR T T SR
{EL A e # AL

G)MIE B YORE, MO HR S R R R KL A
A LA 1k 32 2h B Mo s IURE R R A, —SeE R
12 2 51 > R DEBLI Sl A R g 4 5 g B A 1 =X
A, AT AT RS YORME T 32 B 56 1 . U B 558
R X 1% 0 MU OB QB s, Bt AR R R,
R AT TS 75 ik, ) IR B 1 e (B K AL S 0 R 251 1
WA LY o AN, ARG BT RS MU bl & LA
#hKE 714, DEFUSCO 45U i p K7 2 i T % T —FIIE
RSB M, HAA 538 sh ORI LR R, IF HLa A
F @B RAE YRS T BEE, XA s 0k
(4 5535 MU AN OGS iz 3l BLTE 2 3 S A e RE R K 4%, i
3 A SRR A T O T R

(4) [E R BURE R S B TORL . [ A J0RE Y S 38 ORI 47
KAFB YR I — At % SEGERBIATE AR,
HIEHR AP PCR L R  ABUN . BBk
PRI B A5 5 | 1 T2 SRS BRI, 32—
B E R A T LA AR T N TR R LA TR, XA

TR TR H 25 B9 00 2 B AP R T, SHxbx—
EFNE TSNP GRS C PN ST 117 Sl WL U Rl 2
BUCEHY AT RENE . o, S — R R IRBOREDR, P
B IVE IR AP A AR T # 2Z  k. TOMCZYK %)
I 55 THRER, B & S A4 £ ) 1Y) M 2 ik
FATEFB YR ARG ) A 7 vh o X — BB AR B T e
R ARRIRFNVE FE M E, 4 (15 [l (R J00RE 1Y 4 32 1R
ARG, RIRBEAE R IL L UL 5 0 TSN HT A b MR
22 IhaeFISIROH

(WIS o EoRBENZRES, AMAILP 43 Gt
Y, REERE . K FIREEY S KERA, XS
SO A LA T A 2 DR RS B0 L 71, BN T R A
Stk G TR E NEHLRE T B, BBy
SCFLIE P AR B Em W b A KA KRy s, ol
T HA T U BT R, iz B 5 AR FE ARy
LK LR G S B UOR BT O SER_E IS8 B, TR
fiikia sh B L NN AR . FERREIRA 5P T
A L R R AR IR R A SR R I AR IO 1 S
Yokl I R BB AT LA R B2 Bl s 0 AL 4545 A AR
AR RS, H B Ti28)E MIRE .

Q)T AL LA s A LG - 7232 3 51 2 5 2R
FUBBNIR], BRI A RN K 43 R A BT AR, (R
RUE=RER =R IR Cr N PN Y e ) 1) R N =R
NOHCIRZS o S, G RRAE FRANTEIL N O . SR, (45T
FB YOk R R IR AR i, (HH SR B R RS B
M, AT RRTE R AR AR BUMKT 208 B, KN
T 75 14 T BRGN035 0 XU, 3k 5 B f R A 1 1y 3
AR R TP RE AN T S R TR, SIAE &
RIRGTAA R AN A WS MEY BRI R O T — R a8 HA
BN o R E TR AER, R—FHOBHG H R
IR, BEA ZMAYTEEY B, AR BUR R, B
Q2K | 2 R B KB (Maqui, Aristotelia chilensis Stuntz)3
RE TR, XPUEA . Sos IO R B 253
SRS R e W b M X B B SR (Acai, Euterpe
oleracea Mart.)% 5 C B BIF 5T UF 52 7T LA A0S oG 240 i 453 493 9
R A A 3 0 o B KU BV e A, R SR of 4
(Blackthorn, Prunus spinosa LYW Z N EHA L5 1t
EARRE S (S TERE Y/, GIRONES-VILAPLANA %1
JF&E T —H & Maqui. Agai. Blackthorn FIFFHFESE L Fhdg
SRR IS B ORE, X R POREA G 1 H R s T AL
TR RS HLIE B 5 AR, IR E ] o A
Tt 1N ol 06 2, U T 0 WSO AE T TE B E
AT AE— 8 AR L AR T DR S B AW 40T 5 & 1) 8 I
g I XSS

G)PEE R AR AR o BEA (E B A TG B AR S, Ok



%5 18 3]

mEH, 5 FB YR BRI S A B RE

BBNLHT . AR A R T KU 135

ZWHEFENERES Hiash, SR, B4 N0 B8R ik
I H £, FERE TR E A EY S R, &
HOE A W E R (A LUBAR) BeAh, WL R G R
AR N AL SWCRE AR 4 25 o S iR o 3 2 i) 7,
H4 O H1E B R RRE 1) 358 T A B A 0 31 S OB R R AN R R
HFEE B B I K A R R B, A AR U g 1 oA
P TR R T A BGE RIL . ZARUBIN 26U B RS 3
fiy £ Jin U R A T — K S A R UK AR SRR R
HARmmT 4iE R C ENRIEAY &l EF, B
APEACIER . XFMORAS A B Tl Gg b 78K 43 b2
BRE, BB FUAREAE N B8R b .

3 FEMHERNBEARSEAERSE

9 T A B UORH S T REME S5 ORI b R AR
L5 DIREMIGSE, BT TS [E A B SR SRR O
PRI TR s | 5aE k. B, TCKE T
M B OB ANl 1 X0 1 IR 55 Fax 2o ABE, T
JZ N REAERE TR RS E, DI TN 2 A SR AR 2
BHMERES M HTE S
31 FERRERNSEAR

(gt NBE512 3l 5 o 7R3z 8l IE S8 A S B Rk AT
PARC e s A B s sh e B . AEZR I o7 MR R RERS) 4%
BB T LIS INEE s B 0T 0 o RS,
3 BB RAALCBE /K TR BT ZE AL XU . AR 38 Sh 5 A E A
SEBRORE AT DI SRR AR K 43 . R AR BT RIS, it
MUAREE A, IENAKE SR, & FEE—iE
SRIZLRIZE 8, (R B AR i AR AS a8 XL L BELRS: T 3
FRR, BXHEINT 8 3 SR A XU o PRt B B iRk X 48
Fii2 3h B IR REWK S A 24 2207, GERALDINT %%
FIR T —HIEE 10 425 FiHiE 8 eI Shi A #h 72455
ANFERIF AT S AR A AE S T RE R S . ik
RSB RN 3 BUARE L/ IR, JFH
W T A5 Bl 5L R B A B DL s T Az Bh B RO A £
fif o MORENO Z51°VE Bl 2450 7 1 5 32 81 R AR S B ik
L, AT MR 273808 AR A B O IR B A R i
FHARE, IR EZ M O AR TR B PR A

Q)RR IREE TAE A B FE R IR IR b A TR S I A &
SEUK AR BT EL L SO R IR S IR, S Bl
PRINBERGEZ ), BeAh, /K ST IR1A A L BE T s ml REAE A
IK RS | LR K T DA R i 75 AR AR 190 FEdAR
WG ShIE, FAEB YRR KT LB L B K 5 SE 2% 95 55 1
YE. PALKA ZECVFRINERL T4 100k . 28K R KK
XA T PR R IS T I o T A R M B U L Y 2
b MRES AN FLER KR, 25 5 % BAE SRR
T, SEBCRHAE B I Hb 4 BRI S [ R R K L AR R AR,

MR FEFRE IR/ o

(31 o TE A R AN FEAEB ORHA FT LU A 1 1
IR, A B T2 I 0OR) H o3 0 . A S [ — BB Y
KUBLI M4 60 44 & #5073k /NT 5 em YA BEHLSTC A
TR, o325 Rl el gk, I+ BL7E 43 i R AR
— B B 5 R I Wb AT 3 A AR bR, S5 R R BRI
BHFEASIE N 220 B 255 50T WD = I 78 43 W P ER A
ZHR, A BT RRGR T . FE E A 2
RS, BT R 5 — I 45T 200 4 22 0 MRFSE B,
FETCIR A 0 P 45 T AP K SR8 ORE T LU R0 7 13 0%
MR 25 5 Ak, EGH T R BT AE L Apgar B
. MBEIEA RS20

(DHEMARE BT LR ARESN, SFBURHE 1 & AT
D FH A R A B AT T, I B 2 TR IRt 2 A
BB AR K SVER . 1TO 2559 B AL i 18 i TP Y —
WL 210 &2 Ui E RN h R B, BASFB IOk
A L B T R e 1 T TR B A XU . STOW 25103145
FEARB YR 28 PRI T rp B gt A A OK GRS s,
RIAEZS TR 3, RIS i 2 K4k, OH
LGB ORHERS B NARR BB WA TR R K S VE RRAS 7 i 24
RF ALK .
32 FERBEBERE

(R R B R RS A ARl oA ]
RN S L AR, AR AEAE T A I R 2R 4L A R s i)
KF BRI AR 2, A W5 AEEAR R AL
RUIZ 2575 53 R MEIFAN SRR T 4 LA D AR50 200
SEB YR AT BE S BUW A R Z 1URXUR:, T OSTROWSKA
STty (AR A S 6 E— IR SE T R IR TE S B OB R VR R
il 55 ot = B R K B AT L SR 1T, ANTUNES 256817 — 15
1 Wy A 9 R A T B T BN SN 108 A4 I T
WA O R B AL W fE R TR 2, & B 1A 42 1l 5
EBURTC, RIS K B 5| A 25 2 1R 1k i FE e R 3 4 R
BETRA S B R X2 T RRIR TSR . B
AP, ISR R AEFFZ TR ENLEER.
I, RS RT i — DR Z X L R R XS8R 5 2
{a Rl 2 1) 56 R ) LR ), AR ST 1 iR

Q)3 &'B4A . ABREU 25075 53 AL M Wistar
K EEAZ B JE A SE B ORI AKX B D RE B2 ma 3547 1 B
MR, KREAERUEATS dHANIZE, BRLL 20 m/min
B EMIA 1 h, FE AR 2 mL TSSO .
TEMATT 42 d WSEERJG, WFST & BLEEE ORI R B4R 1
B IR A A A A, BHENE S T R EUBS e P L5 1 B
o X 2 BRI S5 ORETT BB 2 1G 0 B 25 A XU . 1t
Ah, B SEFE H, TR A L E B K R R i g R
Tamm-Horsfall & H P REfEHE T & A RS, 8 HIRR



136 B dn 2 4 R R I A 4R

FH15E

LKA i — 25 W59

()5 AERE . AR At B R S ORI 55— K
W o B SRS B ORL ol  Arp R A e
A AT RIS B[] AR 132 3l, B R SRR K
Bl FEOR B BA L RIERN B ifEE . 1EAb,
N Z R E S nBILEFFEP LR, I H SR ERS
FHEHL,

(450 IE 5208 . JR4Y FUIITA 25U SI2E — 350055 B 5%
PR T — AR, Bl—4 21 NH KL 2 E K
KEFEALEB IR R 0.5~1.5 L) F ISR E O IR,
FRAFEUEERR PR AR . (HFFESR AR, X
—ZBIE TG, RREE AT N B YR x4 L
FRfEE . AN, [AMERNE, SFBIEHEN % NiZs)
BTSSR, R FIE IR TE A 2 4 LB .
L, 3X— 265 2 iR RRIRAT e B4 LR & (& 4tk
FEECE, RSB ORAS B X e AR ISR E

4 ZERIE

SEBYORME N — Rk 2 SOk}, Tl A 8K Ay
LA BE S, AN OUA B T 4Rz dh & R GRS, b6
AR mE s KRB et B R R . B E 00 R
(I SR RN o L PN B3 00 FE SR Ep Wi F ER N D DL S
S H #2408, SFBUCRHE 2T BN R TE X
TS T I RN SRR SR o ARTI, X — R SR S L T I 2
Tk . T S | SR R S ORI S g 1]
AR LT 55, AL ERARIFE B YO
XA B PR AR AL o XA T AR
fifk SR RE R AT 2 i SR BRI SR B, DLl 5 B
BHEAIIBCTT o HUR, REA RSB B F B UCRHEA
[Fliz 2 N IRCR o XA AT AT Bhia 2 B e 5e 4 P AL
PRI, I AT L 3 0 2 4 3t S G A Bl K R
o W, W EE AV B YRR E A A
JUEE S BB PESOR ) P RECR . X S8 ARERTREXS /K73 |
HA iR JSRT B B ) 5 SR AT T[], TR G B 0 B 7 it O 4
DRI ER . )5, WREB YRS HALE IR
At B WIS EF ROCR o X R AL AT RE 2™ A BRI,
R THE S R BAWZROR . MEAh, T 2% E AE k%A
AR PORI, N4 RIS AT, IFEE S AR R
AROUMF SR TG Bk RN, S8R BHFFLERA
WFFE B YR aY A TR B PR 4 £ R -5 X
B X 2e% Ay By TR AL B e AR 4R 5, R
SFBURHE T 5 E 12 A BV

SE

[1] SUGAJSKI M, BUSZEWSKA-FORAJTA M, BUSZEWSKI B.
Functional beverages in the 21st century [J]. Beverages, 2023, 9(1): 27.

[2] A, (RIS, BAA, & S5 RPCRHIRRD]. PoR Tk, 2024,
27(4): 54-59.

SONG L, REN YP, MAO JQ, et al. Development of isotonic electrolyte
beverage [J]. J Food Saf Qual, 2024, 27(4): 54-59.

[3] AGNIHOTRI A, BHATTACHARYA S. Body armor versus gatorade: A
proxy cola war? [M]. SAGE Publications: SAGE Business Cases
Originals, 2022.

[4] #hEL. ZShIREUORH KRR BN R FHE, 2008(1): 57-61.
HAN K. Development and prospects of sports functional beverages [J].
Food Sci Technol, 2008(1): 57-61.

[5] B 45 Be. [ 45 e 5% T B0 & 4 R i B 340 (20212025 4 ) A9 38 1
[EB/OL].  [2021-07-18].
content_5631816.htm [2024-08-25].

https://www.gov.cn/gongbao/content/2021/

The State Council. Notice of the State Council on Issuing the National
Fitness Program (2021-2025) [EB/OL]. [2021-07-18]. https://www.gov.cn/
gongbao/content/2021/content_5631816.htm [2024-08-25].

[6] MORENO IL, PASTRE CM, FERREIRA C, et al. Effects of an isotonic
beverage on autonomic regulation during and after exercise [J]. J Int Soc
Sports Nut, 2013, 10: 1-10.

[71 PRESTA V, AMBROSINI L, CARUBBI C, et al. Different waters for
different performances: Can we imagine sport-related natural mineral
spring waters? [J]. Water, 2021, 13(2): 166.

(8] LR, SREME, SRAME, 45 iSah PR IR S 0], Yokt Tk,
2006(7): 3-6.

XU YJ, ZHANG HN, ZHANG YS, et al. Current status and trends in the
development of sports drinks [J]. Bev Ind, 2006(7): 3-6.

[9] CARMONA R, MURILLO MC, LAFARGA T, et al. Assessment of the
potential of microalgae-derived phycoerythrin as a natural colorant in
beverages [J]. J Appl Phycol, 2022, 34(6): 3025-3034.

[10] DEFUSCO DO, MADALENO LL, DELBIANCHI VL, et al
Development of low-alcohol isotonic beer by interrupted fermentation [J].
Int J Food Sci Technol, 2019, 54(7): 2416-2424.

[11] PORFIRIO MCP, GONCALVES MS, BORGES MV, et al. Development
of isotonic beverage with functional attributes based on extract of
Mpyrciaria jabuticaba (Vell) Berg [J]. Food Sci Technol, 2019, 40:
614-620.

[12] TOMCZYK M, ZAGULA G, DZUGAN M. A simple method of
enrichment of honey powder with phytochemicals and its potential
application in isotonic drink industry [J]. LWT, 2020, 125: 109204.

[13] FERREIRA PR, MARINS JCB, DE OLIVEIRA LL, et al. Beverage based
on whey permeate with phenolic extract of jabuticaba peel: A pilot study
on effects on muscle and oxidative stress in trained individuals [J]. J Funct
Foods, 2020, 65: 103749.

[14] GIRONES-VILAPLANA A, VILLANO D, MORENO DA, et al. New
isotonic drinks with antioxidant and biological capacities from berries
(maqui, acai and blackthorn) and lemon juice [J]. Int J Food Sci Nutr,
2013, 64(7): 897-906.

[15] ZARUBIN NY, KHARENKO EN, BREDIKHINA OV, ef al. An isotonic
drink containing pacific cod (Gadus macrocephalus) processing waste
collagen hydrolysate for bone and cartilage health [J]. Mar Drugs, 2024,
22(5): 202.

[16] OSTROWSKA A, SZYMANSKI W, KOLODZIEICZYK L, et dl.

Evaluation of the erosive potential of selected isotonic drinks: In vitro



%5 18 3]

mEH, 5 FB YR BRI S A B RE

BBNLHT . AR A R T KU 137

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

studies [J]. Adv Clin Exp Med, 2016, 25(6): 1313-1319.

ABREU NPD, BERGAMASCHI CT, DI MARCO GS, et al. Effect of an
isotonic rehydration sports drink and exercise on urolithiasis in rats [J].
Braz J Med Biol Res, 2005, 38: 577-582.

FUJITA 1, SATA T, GONDO K, et al. Cardiac beriberi (Shoshin beriberi)
caused by excessive intake of isotonic drink [J]. Pediatr Int, 1992, 34(4):
466-468.

SCHOELLER DA. Changes in total body water with age [J]. Am J Clin
Nutr, 1989, 50(5): 1176-1181.

MORENO IL, PASTRE CM, FERREIRA C, et al. Effects of an isotonic
beverage on autonomic regulation during and after exercise [J]. J Int Soc
Sports Nutr, 2013, 10(1): 2.

MARAPANA R, CHANDRASEKARA C, APONSO M. Nutrient fortified
king coconut water as an isotonic thirst quenching beverage for sports men
and women [J]. Int J Chem Stud, 2017, 10(1): 2.

TAPPY L, LE KA, TRAN C, et al. Fructose and metabolic diseases: New
findings, new questions [J]. Nutrition, 2010, 26(11-12): 1044-1049.
BURKE LM, HAWLEY JA, WONG SH, et al. Carbohydrates for training
and competition [J]. Food Nutr Sports Perform III, 2013, 1: 17-27.
COOMBES JS, HAMILTON KL. The effectiveness of commercially
available sports drinks [J]. Sports Med, 2000, 29: 181-209.

STASIUK E, PRZYBYLOWSKI P. Osmolality of isotonic drinks in the
aspect of their authenticity [J]. Pol J Nat Sci, 2017, 32(1): 161-168.
HALDER S, DAW S. Importance of sports drinks as a performance
prerequisites [J]. Senhri J Multidiscip Stud, 2020, 5: 2582-6840.
THOMAS DT, ERDMAN KA, BURKE LM. Nutrition and athletic
performance [J]. Med Sci Sports Exerc, 2016, 48(3): 543-568.
URDAMPILLETA A, GOMEZ-ZORITA S. From dehydration to
hyperhidration isotonic and diuretic drinks and hyperhydratant aids in
sport [J]. Nutr Hosp, 2014, 29(1): 21-25.

PIVNENKO T, ESIPENKO R, KOVALEV A. Functional isotonic drinks
based on the tissue fluid of Rhopilema jellyfish [J]. Proceed Univ Appl
Chem Biotechnol, 2018, 4(27): 141-149.

TAHMASSEBI JF, BANIHANI A. Impact of soft drinks to health and
economy: A critical review [J]. Eur Arch Paediatr Dent, 2020, 21:
109-117.

CAROCHO M, BARREIRO MF, MORALES P, et al. Adding
molecules to food, pros and cons: A review on synthetic and natural
food additives [J]. Compr Rev Food Sci Food Saf, 2014, 13(4):
377-399.

GULTEKIN F, DOGUC DK. Allergic and immunologic reactions to food
additives [J]. Clin Rev Allergy Immunol, 2013, 45: 6-29.

KANAREK RB. Artificial food dyes and attention deficit hyperactivity
disorder [J]. Nutr Rev, 2011, 69(7): 385-391.

VILLARO S, CIARDI M, MORILLAS-ESPANA A, et al. Microalgae
derived astaxanthin: Research and consumer trends and industrial use as
food [J]. Foods, 2021, 10(10): 2303.

LIANG Z, LIANG H, GUOY, et al. Cyanidin 3-O-galactoside: A natural
compound with multiple health benefits [J]. Int J Mol Sci, 2021, 22(5):
2261.

GARCIA AB, LONGO E, BERMEJO R. The application of a
phycocyanin extract obtained from Arthrospira platensis as a blue natural

colorant in beverages [J]. J Appl Phycol, 2021, 33(5): 3059-3070.

[38]

[39]

[41]

[42]

[43]

[44]

[46]

[49]

[50]

KOPSELL DA, LEFSRUD MG, KOPSELL DE, et al. Spinach cultigen
variation for tissue carotenoid concentrations influences human serum
carotenoid levels and macular pigment optical density following a
12-week dietary intervention [J]. J Agric Food Chem, 2006, 54(21):
7998-8005.

LOBO FAT, SILVA V, DOMINGUES 1J, et al. Inclusion complexes of
yellow bell pepper pigments with p-cyclodextrin: Preparation,
characterisation and application as food natural colorant [J]. J Sci Food
Agric, 2018, 98(7): 2665-2671.

TUPUNA-YEROVI DS, PAESE K, FLORES SH, et al. Addition of
norbixin microcapsules obtained by spray drying in an isotonic tangerine
soft drink as a natural dye [J]. J Food Sci Technol, 2020, 57: 1021-1031.
ANTONIO-GOMEZ MV, SALINAS-MORENO Y, HERNANDEZ-
ROSAS F, et al. Color and stability of anthocyanins of chagalapoli
(Ardisia compressa K.) fruit added to an isotonic beverage as
microcapsules and as free extract [J]. Foods, 2023, 12(10): 2009.

B, WREY, REHERE, SF. SURLR ORISR R L A
MY b2 AR, 2021, 12(20): 8076-8083

SHI J, FAN ZP, LU YL, et al. Storage stability and shelf-life prediction of
Rosa roxburghii tratt. juice beverage [J]. J Food Saf Qual, 2021, 12(20):
8076-8083.

EWR, HAER, Xz, & LTRIBLAE A YR UFE BRSO
G3AIHTIT]. B A T A I 4R, 2022, 13(11): 3660-3667

WANG Y, XIAO XY, LIU Y, et al. Study on the compound beverage
formula of Rosa sterilis and black tea and analysis of its aroma
components [J]. J Food Saf Qual, 2022, 13(11): 3660-3667.
GIRONES-VILAPLANA A, HUERTAS JP, MORENO DA, et al. Quality
and microbial safety evaluation of new isotonic beverages upon thermal
treatments [J]. Food Chem, 2016, 194: 455-462.

DIETZE PM, FITZGERALD JL, JENKINSON RA. Drinking by
professional Australian football league (AFL) players: Prevalence and
correlates of risk [J]. Med J Aust, 2008, 189(9): 479-483.

DESBROW B, MURRAY D, LEVERITT M. Beer as a sports drink?
manipulating beer’s ingredients to replace lost fluid [J]. Int J Sport Nutr
Exercise Metab, 2013, 23(6): 593-600.

SKZEVE, AR, R, AF. MR TLER AR 0y 004k Bt R
D). &S 594, 2024, 45(11): 125-135.

ZHANG YT, XIE RH, TAN DX, et al. Formula optimization and
performance analysis of instant water chestnut crisp powder [J]. Food Res
Dev, 2024, 45(11): 125-135.

POWERS SK, NELSON WB, HUDSON MB. Exercise-induced oxidative
stress in humans: Cause and consequences [J]. Free Radical Biol Med,
2011, 51(5): 942-950.

YADAV JSS, YAN S, PILLI S, ef al. Cheese whey: A potential resource to
transform into bioprotein, functional/nutritional proteins and bioactive
peptides [J]. Biotechnol Adv, 2015, 33(6): 756-774.

SCHRECKINGER ME, WANG J, YOUSEF G, et al. Antioxidant capacity
and in vitro inhibition of adipogenesis and inflammation by phenolic
extracts of Vaccinium floribundum and Aristotelia chilensis [J]. J Agric
Food Chem, 2010, 58(16): 8966—8976.

ROJO LE, RIBNICKY D, LOGENDRA S, et al. In vitro and in vivo
anti-diabetic effects of anthocyanins from Maqui Berry (Aristotelia

chilensis) [J]. Food Chem, 2012, 131(2): 387-396.



138

LR

G A A

FH15E

[51]

[53]

[54]

[55]

[57]

[58]

(e1]

[62]

POULOSE SM, FISHER DR, LARSON 1J, et al. Anthocyanin-rich agai
(Euterpe oleracea Mart.) fruit pulp fractions attenuate inflammatory stress
signaling in mouse brain BV-2 microglial cells [J]. J Agric Food Chem,
2012, 60(4): 1084-1093.

UDANI JK, SINGH BB, SINGH VI, et al. Effects of acai (Euterpe
oleracea Mart.) berry preparation on metabolic parameters in a healthy
overweight population: A pilot study [J]. Nutr J, 2011, 10: 1-7.
GONZALEZ-MOLINA E, DOMINGUEZ-PERLES R, MORENO D, et al.
Natural bioactive compounds of Citrus limon for food and health [J]. J
Pharm Biomed Anal, 2010, 51(2): 327-345.

GANHAO R, ESTEVEZ M, KYLLI P, ez al. Characterization of selected
wild mediterranean fruits and comparative efficacy as inhibitors of
oxidative reactions in emulsified raw pork burger patties [J]. J Agric Food
Chem, 2010, 58(15): 8854-8861.

FR, A BRSO B SR MRS RD].
FHFIESMEHIL R, 2006(12): 941-944.

WANG JH, LI JN. Research progress on injury and repair of articular
cartilage in osteoarthritis [J]. Orthop J China, 2006(12): 941-944.

SAWKA MN, MONTAIN SJ, LATZKA WA. Hydration effects on
thermoregulation and performance in the heat [J]. Comp Biochem
Physiol, 2001, 128(4): 679-690.

ROSSI L, TIRAPEGUI J. Avaliagdo antropométrica de atletas de
Karaté [J]. Rev Bras Ciénc Mov, 2007, 15(3): 39-46.
GERALDINI S, CRUZ IDF, ROMERO A, et al. Suplemento
hidroeletrolitico favorece reidratagdo e diminui proteintria pos-treino em
atletas karate [J]. Braz J Nephrol, 2017, 39: 362-369.

IBRAIMOV A, AKHUNBAEV S, UZAKOV O. The missing link in the
human thermoregulation systems [J]. Biomed Res Clin Rev, 2022, 6(4): 1.
WATT MJ, GARNHAM AP, FEBBRAIO MA, et al. Effect of acute
plasma volume expansion on thermoregulation and exercise performance
in the heat [J]. Med Sci Sports Exercise, 2000, 32(5): 958-62.

PALKA T, KOTEJA PM, TOTA L, et al. The influence of various
hydration strategies (isotonic, water, and no hydration) on hematological
indices, plasma volume, and lactate concentration in young men during
prolonged cycling in elevated ambient temperatures [J]. Biology, 2023,
12(5): 687.

KUBLI M, SCRUTTON MJ, SEED PT, et al. An evaluation of isotonic

[63]

[64]

[65]

[66]

[67]

[69]

#

Pt

b

“sport drinks” during labor [J]. Anesth Analg, 2002, 94(2): 404-408.
/N, 7. B U REOREXT JOIR 23 % BE LSS SR ) A ). IR R
F 1R, 2021, 28(10): 1421-1422.

JIANG XY, YANG X. Impact of isotonic functional drinks on maternal
and infant outcomes of painless delivery [J]. Clin Med Eng, 2021, 28(10):
1421-1422.

ITO Y, SUZUKI K, ICHINO N, et al. The risk of helicobacter pylori
infection and atrophic gastritis from food and drink intake: A
cross-sectional study in Hokkaido, Japan [J]. Asian Pac J Cancer Prev,
2000, 1(2): 147-156.

SIOW PC, TAN WSK, HENRY CJ. Impact of isotonic beverage on the
hydration status of healthy Chinese adults in air-conditioned environment [J].
Nutrients, 2017, 9(3): 242.

SERRA MC, MESSIAS DCEF, TURSSI CP. Control of erosive tooth wear:
Possibilities and rationale [J]. Braz Oral Res, 2009, 23: 49-55.

RUIZ DC, MARQUES ML, GARCIA ME. Dental erosion and diet in young
children and adolescents: A systematic review [J]. Appl Sci, 2023, 13(6):
3519.

ANTUNES LS, VEIGA L, NERY VS, e al. Sports drink consumption and
dental erosion among amateur runners [J]. J Oral Sci, 2017, 59(4):
639-643.

KV, XLH. B80T AT R AT IES U BT [C). 5 —
JR PP R Rl K2R, 2024,

GUANG TT, LIU YX. Research progress of exercise intervention in the
treatment of diabetic liver injury [C]. Proceedings of the Second Shaanxi

Sports Science Conference, 2024.

(%t Kt FHF)

Ay

=&, WL, PRIEM, TEHAR
HBEARGITL.

E-mail: yunchunyan@masterkong.com.cn

=

|

i



