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¥, BH4 R, EERA 0.

1 MR5E% 1.4 FEIELR
1.4.1 ZA4tigir

1.1 ARG MZiR R

AR KA. SUE 22 B0 IR i vk,
ZARE N 120 24 R I AN IE RE IR 2 B 5CTT 28AE I PR
JEIRH . R W B LR A EA (60 A) AR 4
(60 N, KEHIH90d.

ZAAFE BTN CRED ARA R SRR —H
fEFEIIRE R M, AUHERIY . 23, BiRn. B
=8 N BH Sy, T 4R IR, R ARR B
RN AR R, RBERE. ¥, ZRHMEE. L)
AR FHFMIRE A BRI R e bR . fERC T,
BB PRI G LA 33%, HPSHRESECN 25% UL E
RRE . 50% LA L I BREREAK (BREEARSE
15 4% UL ED F 1% A BEH IR . S2alrE i & i b
R R 0.75 3o/ Fr, THMEEEH 4 o BFITER
B, O SRR E SRR, HPRASR
IR . 23, BRE. SR NTEEHAS, S
B Z MR, WIRIRE:. BN HILA4E R, KW
B, 3, ERHMES. LO-BARR. EHME. A&
AR SR,

1.2 MRMR
1.2.1 #Andrg

Fesntl B EN, EEEAF S AT HEE A 2R
SRR AR &R . 1Z 56 7E BH 1T RO BE B B8 AT
BT AN e B R A S, S
XYSZXYY20201203, SZiXEHHAE 18~75 & 2 1], 30d
PLE R B2 AR RSB A 25, COX-2 55 1 100 1) 351 A ik
RIRIT, SMESEE KIRR 22 2001 4 58 R E 2817 &%
i RIS WibR e, 2 X 2k 25 R 5515 Kellgren/Lawrence
VAR UEN 0 ~11 2, ZEFEFE . KEinR
FEP H ARSI I8, S IREUI I E & TR AR .
1.2.2 HRAE

ERRAE 18 A NER 75 % DL B F s MR gRE FL A
&y AL B BALEI R G E LR, KSR
B, AHAERE R ERIRIT & AR 552K
hRe RS, B g R HIWE; FFAEE,
A R 55 TV AT IR, SRR T e 5 52 R
AFFEMNIRE, RIZHE &S, TEAED)
BE RN A R R D A B e A T
1.3 REPESFM

K B & A A R, AR BE AL V0 2
3K, K 120 413250 BEAL 7 IR B A0 R ZH, R TR
FZREMMAE RN EERNER (WHRES) HATHHE AL,
LR E o mT bt . 20523803 60 . X B 4Lk A 32
WFES, XTREZE IR A R, B A 90 d.

BER S E LE S i TB] R 417 B 0 A 38 A £ S 188,
REHTHREREMERER 45, &4 FPhRER
&9 1000 mg, ESRA 90 do X R ZH il A 22 i

—RORGLERERE A BEAR. B KME. MRS,
M JR. fERARE, . Boheekd, WA, OHEE
FIREHE B A £ .
1.4.2 UM

1) KOA JBU 257 b ife

K H Kellgren-Lawrence 73 2 #xifE . T & A7 FK &
Ja & MAT—IRE X FEEM S HIFE: 0 9-NIEH;
[ -RAT RIS 4, AR E a5 H-AHENE
B, RNMBR AT AR A -+ aEmE sk, RATH A
AR, AR V- REEE, ST R R
AR, E AR AR R B T .

2) MR PE43E: (visual analogue scale, VAS)

K10 em B—2% 4, EH— A5 1~10 HHIHE—2.

0 1 2 3 4 5 6 7 8 9 10

PIRTREUES, BESHELTUY, 8T T4,
HF IR UG M LIS M M . 0 RERTTH,
1 AR NIRE S B R AT, 10 fRETCIEZZ 1 3 51
I 1~3 NERMEN, REBR: 4~6 NP EEIN,
HKHUONGLE, BAEMY, 7~10 AR, JhTs e,
MEEH, HAT, KEMBE, DL EERER TS
B, IWEEE 14 K. 28 Ry 60 K. 90 REMELTE—K,

3) WOMAC &£

WOMAC # & Tl & ji Al & 5 &5 34T — P2,
W= 1w

O IEREERFS VAN (% (P23 2l R0 7 4e
SR 2002 fD

ORI IEE: 0- KT TEM: 2 75- KMk,
A2, BT RECR AR &, BRI TAE;
4 5y-PORIE, TAERKEZBI0; 6 4r-7 0™ &,
ML SZ, TEEEIR A TE, ThcA AR,

QRATEIEREREE: 0 4r- KRR 2 - KRR
JEJR, WATRA I 4 - R R, AN MREAAZ,
BB AEERII; 6 7R THERIE, WA,
JE R NARE, i FEUR AR

QREMIE: 0 9-LRE; 2 9-REME <60 min;
45y - JR BN A =60 min , <120 min; 6 4/ {8 i 8] =
120 min,

@OFXATEFAF]: 0 73-KITVENAZIR; 2 -
AR, WESNEESZIR: 4 - R, VWA EZ
B 6 7r-MR ST s B P B2 R, AT E R X .

OKFTIMM: 043 2 - K REM. Bkg
A, RKITMEWREPHE; 4 53R M. ST
MBS, RGO B AT K, BEAREARE; 6 -k
HEEMK. T MKIE. RS, BhrElE.

Il ARSE IR AR 23 T & R AR & )5 553247 — WA
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&1 WOMAC E2x#

Table 1 WOMAC Index
J8F5 Index 4’5 No TjiH Item %1% Descriptions
1 SR EATE
P 2 g L IR B T TP, 0 =R, 1| =B B, 2 b=
Pain s I, 3 =R, 4 =3B M E R, RN 20 4.
4 A B
5 = NIV
AT (B 1 (EREROULE LR NI 5 2 ™ 5 TR R ™ E B, 0 =TC(EE, 1 =M, 2 5=
Joint stiffness 2 (EAEPR I AE DL I () A . BibElAR R 2 J5H £ i {BRE, 3 4= RAEEE, 4 H=d% =L, @SS HN 8 4.
1 TR
2 RS
3 Fhy A8 3 i BT SR
4 e
5 i) b T 25
6 TP A T 477
7 B NF R TR AR
EFLThfE 8 HI1E4) EEABE X 48 h 1, BIEH 1T, A H RS shi T is 2 1)
Physical 9 7 ISR AR RIS, X ELE “PRXE” & de i ud sh ARE 5 S Re ) W e EaE 23k
function 10 PN W55 WO MR, 0 =TCHIXE, 1 =M, 2 H=thB M,
11 I 4 4 ok K ke 3or=WE, 4 p=AEFHHME, S50 68 7.
12 GHTEIR b
13 BT
14 A (1 fi
15 A3 T A b Bl T A ke ok
16 (% ENNEE 50
17 e NI EE R

5) Afbfabr

ELISA 77 S A8 I My H 408 /% -6 Cinterleukin-6,
IL-6) A C MNE A Chypersensitive C-reactive prote-
in, hs-CRP) [ZRIA/K PRI AT ARG 5 & AT — kil o
1.4.3  ZhaMip g RaRIb 4 R AR AR

D WA E % (VAS)

KH VAS 3455, VFRMEAREE R R .

2) WOMAC ERHS

KH WOMAC X7, LI EHRHEER R .

30 I ARRERST 2OV 2 b i

KT i I R= CGRITHTR Y — 9T Ja
) JIRITHIRR ) x100%, PAE 7 EiEn: O &
I PR PRV 2k BRI AV 2%, BRI =95%; @ 24

I RO DR B 8 o3, AR k> =70%; O &L I AR
WA I8, B0 =230%: @R I PRAEAR J6 B

B, HulnE,
1.5 GEitFAIE

JLE S xR TR AT DUR B BCA ¢ A6, w3yt
R K56, 5 T AT T ES AL, XHHEIE
B ATETT AT VR AT IE M 0 A R e e, R 2
EETZEE, HEROBIEET A%, G%RXA )/

b <30%.

R I8 HEAT R 56 o
1.6 ZERHEWKRE

RIGHR BTG H SR LS AR g, R
A ALV IR, VAS W F¥ R 2 0 KDL EH
Bt 2Z5%; WOMAC 2 Rk RIAREEH S
tbig e SRR ] b B SRl E 5 R
Jo H B e SRR A A, BB E SR ER.
1.7 RIBFEXR

AT IR AR S I Ko B I R ARG T 7T
DO, FTE ZRE B SRR 12T @ R
FE T O EREAC S A S S BEVE T, R R IF R IR R A A
ARG 7, RECEHAE, A9 5 N XYSZXYY
20201203,

2 HBRESH

2.1 LRGSR

PNZRE 120 B, R34 60 1, XFHEZH 60 5], iR
BWAREREH, SRARE 1| AR, FiExA
1.67%, PHLALE ZAIES 3 59 1A 59 . X B R 52
WA AT ) A, B UR X R 4L — M Rl b
ZRTLREMN (P>0.05, BEHEHHETHME, WE 2.

%2 et /A BAREAERILE
Table 2 Comparison of the general information for both test and control group before eating
TH WEH o HE2H
Item The experimental group (n=60) The control group (n=60)
J9i 140 Number of cases 59 59
P (93/4) Sex( male/female) 14/45 18/41
T Age 57.64+12.18 55.97£10.69
AT 47 (VAS) Visual analogue scale (VAS) 4.42+1.80 4.42+1.76
WOMAC BRI 2 H WOMAC scores 48.42+6.55 47.92+5.18
JiE % . F 43 The clinical symptom scores 15.25+4.25 15.22+3.64

VE: n 2RI
Note: 7 is the number of cases.



5% 9 TS

BRCR SR I RO IR 1 SRR ) A 297

2.2 REMIBIRDITER
2.2.1 AFSuaf—RR SRR 89 3R
REE], PSRN — RO IR A AE 35 2R D e 5
R HZAE OS2 ) — R BB IE TEAS R 520
2.2.2 fwEMLE
ZRERERE AR, A, maEa. fh
WA E R =R TR EE (P>0.05), WK 3.
2.2.3 HEAiAMEAENAETEE
AR AT JE B Thie R i i A AL F A A ) 2 S
PR B (P>0.05), W& 4.
2.2.4 XRFE MMZRAE B AT
AR AT S 452 A I I A A SR 45 R
HHEARE (P>0.05), W3 5.
2.2.5 RXEFEAFA. KEFTATAFL
P 2l E BT E PR R A B 35 R

Ui RT S

2.2.6 MA. BB, B BA

BRSO IEER B AR A AR UL R .
2.2.7T TNRREITE

WA, 2 R WA R RS S R N SRR
2.3 INMIEFRDIER
2.3.1 AUGEAEDIESE (VAS)

AT O A 8 2 7 R E M (P>0.05);
REHREESE 14 K, 528 REHEHESREma S
FLE M (P>0.05), 26 60 K. 2 90 RIXJH
HAgira gtk ERAEEE (P<0.05); KEHR
BIEH 14 K. 528 K. 5 60 R HC S 5t IR bh g
ZRTRENE (P>0.05, REHREESE 90 K&
HEMBHA R ERAEZEE (P<0.0D, REEFRE
HPIHFIE BT RRMME AN 2.13, SXRALKZERH BE
P (P<0.01), W% 6.

x3 HEnEXfERENENEELERSH

Table 3  Analysis of routine blood test results for both test and control group before and after eating

=] R B4l The experimental group (7=59) X HEZH The control group (n=59)
Item & H Before eating A BJG After eating 1\ & A Before eating &5 After eating
FI4fE Leukocyte/ (x10°-L™") 6.60+1.36 6.79+1.43 6.66=1.46 6.48+1.60
ZT41HL Erythrocyte / (x10'2-L™") 4.49+0.29 4.5240.30 4.58+0.30 4.55+0.28

14T 1 Hemoglobin/ (g-L™)
/MK Blood cells / (x10°L™")

134.02+13.91
187.46+55.70

136.25+13.22
190.17+54.28

133.73+13.99
198.31+44.94

135.61+14.19
201.78+52.24

x4 AenERRANNRAEN BRI ERIEFREERST

Table 4 Analysis of liver kidney function and blood biochemical indexes results for both test and control group before and after eating

T H X & 20 The experimental group (n=59) % B 2H The control group (n=59)
Item i\ & i Before eating XS5 After eating X & AT Before eating A BJ5 After eating
375 4. 2K 19 Total serum protein/ (g-L™") 70.70+4.42 70.31£4.06 70.39+4.30 70.65+3.95
3% A 2 A Serum albumin/ (g-L™") 42.05+3.46 41.5443.13 42.24+3.39 42.44+3.22
4 P E 5 Glutamic-pyruvic transaminase/ (U-L™") 26.44+5.13 26.69+4.95 27.97+5.07 27.73£5.54
B W E [ Cereal grass transaminase/ (U-L™") 24.98+5.20 26.24+4.49 24.90+5.31 25.53+4.01
WLEF Creatinine/ (p.mol'Lfl) 71.51£15.92 70.88+13.48 67.07+14.66 67.19+13.58
JR %% Urea nitrogen/ (mmol-L™") 5.27£0.91 5.38+0.64 5.36+0.96 5.25£0.57

x5 MARREMEREERSN

Table 5 Analysis of blood pressure for both test results and control group before and after eating

2H 5 Ik R & AT IMLE Blood pressure before eating / mmHg % 5 Il /& Blood pressure after eating / mmHg
Group Number of cases Y4 & Systolic pressure  #F3KJE Diastolic pressure  WZ4f & Systolic pressure %7K & Diastolic pressure
i &2l The experimental group 59 123.6946.65 78.73+8.02 123.97+£7.66 77.19+£9.71
X HE2H The control group 59 125.31+8.60 79.78+10.37 124.86+10.23 78.97+12.40
F 6 MBS 90 d EEIRHLLE
Table 6 Comparison of pain index for both test and control group before eating and day 90
415 Group 1% Number of cases i &l Before eating 2 14 KX Day 14 £ 28 K Day 28 % 60 K Day 60  f 90 K Day 90
Lt The experimental group 59 4.42+1.80 4.29+1.67 4.22+1.52 4.10+1.36" 2.29+1.49"
Xt HEZH The control group 59 4.42+1.76 4.41+1.81 4.42+1.82 4.41£1.71 4.37+1.45

P <0.001 vs AT, P <0.001 vs X HEAL.
Note: “"P < 0.001 vs Before eating, “*P <0.001 vs the control group
2.3.2 WOMAC & &A%

EHT WOMAC 8324770 31 H AU S S A7 P 2H
[HE R LREE (P>0.05); KEHIKEHE WOMAC
HRPE. RTEME. AR Sy B B ILRE

HEEM (P<0.01),
REFREY WOMAC ERE/m. KTEmE, A8

e LS SxteA i 2R AR EE (P<0.0D),

REEREH WOMAC &R0 5l i i~ rE
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R, 5ExRANKERAREN (P<0.0D, W
*®17.
2.3.3 G RERERS

TR I AR R AR 23 B A ARy R 2 (| 22 S 38
BEM (P>0.05); W& HRE TGS IR R 2 &
EROBESGEEZERELREE (P<0.0D, REERE

HIRATEN RATESE. RN AT R A )
RAER B SR L Z R A EENE (P<0.01),
WEFEREAHIRARGER S 7 5 a7t N RE A 4.84,
ExtEAtnzZR A EEE (P<0.01), EEAEdH
I RIEIR 4 T BN 31.74%, SHBALLEZERH S
=P (P<0.01), WES.

A
a1}

®7 ARAERRESRE WOMAC ERMASLE
Table 7 Comparison of WOMAC scale score for both test and control group before and after eating

WOMAC 435 H 417 Nl REJG PME (D
WOMAC score item Group Before eating After eating P value (within group)
. WEd 9.81£2.70 7.6942.29 <0.001
< P
#5f Pain by bl 9.632.22 9.44+1.96 0.268
P{H (4H) P value (between the two groups) - 0.683 <0.001 -
S REH 3.95+1.59 2.68+1.70 <0.001
KR Joint stiffness poy ¥ 3.95+1.56 3.75£1.36 0.193
P1{H (408D P value (between the two groups) - 1.000 <0.001 -
2 . . . WEY 34.66+5.71 26.93+5.08 <0.001
EFLINfE Physiological function o HaL 34.3444.56 33.9724.92 0370
P{H (4H) P value (between the two groups) - 0.733 <0.001 -
¥ 45 Total scores REH 48.42+6.55 37.31£5.82 <0.001
- pupiiEiEn 47.92+5.18 47.15+5.55 0.093
P1E (4H[E]) P value (between the two groups) - 0.641 <0.001 -

x8 HERXKESRAIRKERR LR

Table 8 Comparison of clinical symptom score results for both test and control group before and after eating

I AR 2% 52 350 H 4053 I EHT e PAE (AHAD
Clinical symptom assessment project Group Before eating After eating P value (within group)
AT . . WEY 3.02+1.94 1.63£1.64 <0.001
R Joint pain poy ¥ 3.08+1.79 2.9241.87 0.199
P (#41a]) P value (between the two groups) - 0.844 <0.001 -
e EH 3.08+1.87 2.20+1.69 <0.001
KRB Joint tendemess poy ¥ 3.08+1.87 2.98+1.72 0321
P (#4[a]) P value (between the two groups) - 1.000 0.014 -
. L . FNcE . . . . :
R AR (5] Morning stiffness time ;Sf,ﬂ, Qg i g;i 22 ; ;;‘i ;2 <8 (1)(9);
P (#4[a]) P value (between the two groups) - 0.847 0.034 -
- I A 3.05+1.83 2.14+1.61 <0.001
Jo Al Sl h
KRISEHAF] Sluggish joint movement R 2.95+1.94 2.78+1.97 0.199
P1{H (48D P value (between the two groups) - 0.770 0.054 -
. . . HEd 3.15+1.86 2.31+1.81 <0.001
KITHAK Joint swelling x4 3.08+1.59 3.1241.40 0.784
P1{H (4JH) P value (between the two groups) - 0.832 0.007 -
¥4 Total scores REH 15.25+4.25 10.41+3.69 <0.001
- Xt R ZH 15.22+3.64 14.64+3.74 0.126
P{H (4H) P value (between the two groups) - 0.963 <0.001 -

2.3.4 WEREKRKESR

AL R IR S A RN 61.02%, 534
b= Ra REE (P<0.01), WE9.
2.3.5 IL-6 % hs—CRP 354740 &

H7 10 AT, 2R A & 4RI BRI PR
IL-6 fEtr R WWEEMZER (P>0.05); RENENERAE

LI TL-6 $Ebr o H S USRI B3 2R (P<0.05),
ASXHRALECR W EZR (P>0.05) . HYHMNE-
6 (interleukin-6, IL-6) FIHEH C M H (hypersensitive
C-reactive protein, hs-CRP) X & 4H 321X A & J5 hs-CRP
fabrRr gt R 5 B ATAH LA FRIGES, B SR LS
XHIEZHAL ] A R B Z 257 (P>0.05), W& 10.

*9 HAEESMRAERIEKRERSRIBEELR

Table 9 Comparison of the clinical symptom scores improvement rate between test and control group

éﬂ}EﬁJ % 5 Z0H Effective number 3 3% Effective rate/% JEA(EL Invalid number JER%K Inefficient rate/%
roup Number of cases
X & 41 The experimental group 59 36 61.02 23 38.98
%t B4 The control group 59 9 15.25 50 84.75
P (#1[a]) P value (between the two groups) <0.001
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#10 ZRFARMGEEEMNE 6. BH C KEEREFMEELER S
Table 10  Analysis of IL-6 (interleukin-6), hs-CRP (hypersensitive C-reactive protein)
results for both test and control group before and after eating

Wl XL i ] —
) P (4H[E]) P value (between the two groups) P {H (ZHP) P value (within group)
The experimental group The control group
i R AV T

ftem B A EE W W NG The ex erirlnentell roilml/ The control

Before eating After eating Before eating After eating Before eating / After eating P grfup P

IL-6/ (pgrmL™) 2.07£1.66  1.95£1.60 2.59£1.87  2.57£1.87 0.114/0.057 0.013/0.427

hs-CRP/ (mg'L™)  0.71£0.13  0.67+0.13 0.71+0.11  0.70+0.10 0.961/0.474 0.123/0.198

3 W

R R BRI R AT R R I Wit &, B
BUH 2 W 7 5 G A8 2 O FE R SR B, 2R,
R REARS ERASCEA A LREIR IR, Y&
HH IR S SRR, O IR Thae DL R B B AR
R AR MmN, KA 0% B T e —Fha]
IS W G RO AR 80 k. A B R
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Improvement of the symptoms of knee osteoarthritis with cartilage extract
tableted candy

DING Liugang’?, ZHOU Yong'?, LI Hongying®, ZHAO Mouming'*, SU Guowan®*

(1. School of Food Science and Engineering, South China University of Technology, Guangzhou 510641, China; 2. Infinitus(China)
Company Ltd., Guangzhou 510405, China; 3. Healthy-Star Bio-Tech R&D Ltd., Shanghai 200335, China)

Abstract: The incidence of osteoarthritis is ever increasing in recent years, even at the younger age of onset. Osteoarthritis is a
kind of degenerative disease, due mainly to aging, obesity, strain, trauma, joint congenital abnormalities, and joint deformity
caused by articular cartilage degradation injury, joint edge and subchondral bone reactive hyperplasia of osteojoint disease, also
known as degenerative arthritis or senile arthritis. The main clinical manifestations of the disease are joint pain, tenderness,
stiffness, joint swelling, limited mobility, muscle atrophy, and joint deformity. Joint discomfort often occurs in the load-bearing
joints, such as knee, hip, spine, and finger joints. Among them, the knee is the most prone to discomfort, where the incidence of
knee osteoarthritis is much higher than that of other joint inflammation in the body. Knee osteoarthritis is generally treated to
relieve the pain for better joint mobility. Current treatments for knee osteoarthritis can be divided into three categories: non-
drug, drug, and surgical treatment. Non-drug treatment includes psychological education, exercise promotion, weight loss, and
joint protection. Drug treatment includes the use of non-opioid analgesics, topical analgesics, non-sterol anti-inflammatory
drugs, narcotic analgesics, intra-articular injections of sterols, and hyaluronic acid. Surgical treatment includes joint
debridement and joint replacement. Glucosamine and chondroitin sulfate supplements have been proven to be effective in the
treatment of knee osteoarthritis for the less structural damage of articular cartilage in the different clinical trials. The present
study aims to investigate the clinical efficacy of a tableted candy on knee osteoarthritis. The cartilage extract, turmeric,
Pueraria lobata, and Coix seed powder were also taken as the main components. Clinic human feeding trials were performed
on the visual analogue scale (VAS), Western Ontario, and McMaster University Osteoarthritis Index (WOMAC), clinical
symptom score, serum interleukin-6 (IL-6) and high-sensitivity C reactive protein (hs-CRP) levels before and after the
experiment between the experimental and the placebo group. The results showed that there was a significant decrease in the
VAS score, pain WOMAC, joint stiffness, physiological function, and total score after eating the tableted candy samples in the
experimental group, compared with the control ( P < 0.01). There was a significant decrease in the clinical symptom scores of
joint pains, tenderness, morning stiffness time, swelling, and total score ( P < 0.01), even lower than those in the control group.
Meanwhile, the effective rate (61.02%) was significantly higher than that in the control group (15.25%) ( P < 0.01). In addition,
the level of IL-6 in the experimental group significantly decreased ( P < 0.05) during the test period, indicating no adverse
reactions. No significant changes or abnormalities were observed in the safety indicators of all subjects. In conclusion, the
tablet candy can be expected to relieve the pain and swelling of the knee joint, in order to improve the function and activity of
the knee joint in the control of the disease. There was closely related to the regulation of inflammatory factor IL-6. Therefore,
safe and effective health food can be expected to greatly improve knee osteoarthritis.

Keywords: extraction; functional properties; cartilage extract; Turmeric; knee osteoarthritis; clinic human feeding trials; safety
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