CONG TY TNHH VGREEN THAI NGUYEN
T8 5, phardmg Quan Tridu, tinh Thai Nguyén

TAI LIEU KHOA HQC MINH CHUNG

; (Kém theo hd so tir cong bb san phim
Thire phiam bd sung Thach xanh kombucha satado dwdng sinh phén tir

S6 tr cong bo: 010/VG/2026)

Thdi Nguyén, nim 2026



TNHH
VGREEN

\-“{ t.,‘V T

Al mug%?
W

W

,% BANG DANH MYC TAI LIEU THAM KHAO DUNG CHO
4m THACH XANH KOMBUCHA SATADO DUOGNG SINH PHAN TU

Tai liéu chirng minh

Thiec phdm chitc ning, PGS TS y hoc Tran Dang, NXB y hoc, trang 971 - 972

Béo céo Evaluation of Certain Food Additives and Contaminants cua Joint FAO/'WHO
Expert Committee on Food Additives (JECFA), trang 18 - 22

National Survey on the Risk Factors of Non-Communicable Diseases (STEPS) Viet Nam
2015, Trang 94




\
M HIEP HOI THUC PHAM CHUC NANG VIET MAM

VAFF

'THYC PHAM
CHUC NANG

Functional Food

The Vietnam Associoun of Funcuond Food

Chu bién: TRAN DANG
Pho Gido su, Tién si Y hoc




1. Tac dung chéng viém
+ Curcumin c6 the dung chfng viém trong tir nhur Hydrocorrtison v Aspirin, ké c4
viém cp va viém man tinh: viém khép, viém két mac. ..
+ Co ché: ‘
- = Curcumin trc ché men gly viem COX-2 (Cyclooxygenase — 2) vi LOX
(Lipoxygenase).
- Curcumin kich thich tuyén thwong thin bai tiét Cortisone.
~ Curcumin c6 téc dyng khéng Histamine
= Curcumin rc ché tao thanh Prostaglandin, do d6 1am giam dau do viém gay ra.
2. Chéng oxy héa:
Céc hoat chét clia nghé ¢6 thc dung chéng hinh, tang phén Ity va dzo thai cdc géc tw do.

3.Tacdung gidi ddc, bio vé té bao gan
~ Chéng tén thuong gan gay ra cho Carbon tetraclorid (CCLA).
~ Curcumin 1dm ting hogt tinh men Arrylhydroxylase, 1& men phu thudc vio
Cytochrom P450 ctia Ty nap thé gan, trong hé thing men Oxygenase ciia chirc
phéin hon hop ciia gan.
~ Trong y hoc ¢d truyén dugc ding & chita ving da va cic bénh vé gan (viém
gan, suy gan...).
~ Curcumin Jdm ting bai tiét mjt ctia gan.
4. Curcumin ¢6 téc dyng tc ch& hinh thanh t& bao ung thu va trc ché sir phit trién ciia
t¢ bao ung thir thong qua viéc trc ché yéu té nhan NF-Kappa B [NF-KB] (Yéu t4 lam khoi
Pphétva phét trién ung th), e ché tac nhin gly viém TNF, I, | .
+ Curcumin c6 the dung trc ché d6t bién AND, 1am ting phén hity té bio ung thy,
phuc hdi sy chét theo churong trinh va trc ché sy ting sinh mach méau méi.
5.Téc dung chéng loét da day va chéng réi loan tiéu héa:
~ Curcumin 1dm gidm dich tiét da day
- Curcumin bdo v§ niém mac da ddy - té tring khéi bi ton thuong b céc yéu t6
téc hai,
- Curcumin lim ting yéu t6 tiét tiét nhly, c6 thc dyng béo v§ niém mac da day —ruét.

6. Téc dung lam gidm Cholesterol, gidm LDL, ting HDL, giém Lipid toan phdn trong

.

méu, do 46 phong chéng XVDM, chéng béo phi, gidm HA.
7. Téc dung khéng khuén
+ Curcumin trc ché vi khuén HP, vi khuén lao, Samonella, Shigella, Bacillu. ..
+ Curcumin cdn ¢6 tAc dyng khang virus: virus viém gan A, B, C, D, E, virus HIV.
+ Curcumin cfing c6 tic dung khang nfim
+ Téng kha ning mién dich co thé.
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8.Tang cudng tal tao td chic, ting cuding 1am lanh vét thuong. Vét loét.

+ Curcumin con cd thc dyng 1am dep da, gidm @di mdi, trimg c4, ryng 16ng ryng téc,
chdng vét ném, vét nhn, '

9. Téc dyng c8m mau, ting tao Héng c4u.
10. Téc dung chdng réi loan kinh nguyét, chéng dau bung kinh.

*ok ok




RANSLATION
BAN DICH

3 chiét xuét bing dung méi
Mau thye phdm curcumin (mau vang ngh¢) duge thu nhén bing p:uc(ygg 5:’255”“1 valewn)’  dugt
nghé, tirc 13 tir cc thén rd da duorc nghién ctia Curcuma longa w5
. hgd ich chiét thu dugc bing qua trinh két tinh. Sén phém thong mai vé Ak
i, hén tao méu (1,7-bis(4-hydroxy-3-methoxyphenyl) hepta-1,6-diene- o ke e
thanh phén ta bisdesmethoxy véi cc ty 16 khéc nhau. Téng ham lugng chét t:oa R i
3_2;“:3;::3{;2 khong dugc thap hon 90%. Mét lugng nhé céc loai diu va nhy
nghé ciing ¢6 thé hién dién.

3.1.3 Curcumin



Thugit ngil “curcumin® trong béo cdo ndy durge ding dé chi vt lidu da c6 céc tiéu chudn k§ thuat tong
img. Thinh phdn tgo mau chinh, 1,7-bis(4-hydroxy-3-methoxypheny1) hepta-1,6-diene-3,5-dione, thuimg
dugc goi 1a curcumin trong cdce ti liéu chuyén nganh; dé tranh nhAm 14n, Uy ban da quyét dinh ring trong
béo cdo ndy s& khong sir dung thut ngtr curcumin khi d& cap dén chét nay. Mot tén goi déng nghia phé
bién cla chat ndy 14 diferuloylmethane, va tén goi ndy s& duge str dyng du6i déy khi cAn d& cap dén thanh
ph?m tao mau chinh clia curcumin,

Nhya dau nghé, 14 san phim thu dwgc tir qué trinh chiét xut nghé biing dung moi va c6 chira <90% tong
ham lugng cht tao mau (cde curcuminoid), ciing véi curcumin, da duge Uy ban dénh gid tai céc ky hop
an thir muoi ba, mudi tdm, hai muoi hai, hai muoi bdn, hai muoi séu, ba muoi, ba muoi 13m, ba muoi
chin, bén muoi bon, ndm muoi mét va ndim muoi bdy (Phy luc 1, cAc tai liéu tham khéo sb 19, 35, 47, 53,
59,73, 88, 101, 116, 137 va 154). Tai ky hop 14n thtr mubi t4m, Uy ban d4 thiét 14p ADI tam thosi cho
curcumin & mue 00,1 mg/kg thé trong, dya trén ADI hign c6 vao thoi diém d6 d6i vi nhya dau nghé (0-
2,5 mg/kg thé trong) va gia dinh ring ham lugng curcuminoid trung binh trong nghé 1a 3%. ADI tam thoi
déi véi curcumin da dugc gia han tai cac ky hop 1an thir hai muoi hai, hai muoi bdn, hai muoi séu, ba
muoi, ba muoi 1dm va ba rpuoi chin, trong khi ADI déi véi nhya diu nghé d bj rat lai tai ky hop lan thir
ba muoi lam. Tai ky hop lan thir ba muoi chin, Uy ban 4 yéu cu cung cip két qua cita cic nghién ciru
vé kha ning gy ung thu trén chuft nhét va chut céng dugc cho 4n nhua diu nghé, ciing nhu két qua clia
mdt nghién clru v€ dge tinh sinh san va phét trién lién quan dén curcumin. Tai ky hop I4n thir bén muoi
bén, Uy ban da dénh gid két qua cia cc nghién ciru v& kha ning gy ung thur trén chudt cong va chuét
nhit dugc cho ding nhya dau nghé c6 chira 79-85% curcuminoid, ciing véi c4c dit liéu sinh héa va déc
tinh gen méi. Uy ban ket luan réng dit liéu v& doc tinh phat trién khong con cin thiét, nhung téi khing
dinh yéu cu phai c6 mét nghién ciru v& déc tinh sinh san, Dua trén NOEL (mirc khong quan sét thdy tic
dung) 12 220 mg/kg thé trong/ngay déi véi hién tuong gan to dugc ghi nhén trong nghién ciru gdy ung thu
trén chudt nhat, va 4p dung hé s6 an toan 12 200, Uy ban da ning ADI tam thdi 1én 0-1 mg/kg thé trong
v tiép tuc gia han mirc ndy, trong khi ch ndp két qua cia mot nghién ctru vé dc tinh sinh san déi véi
curcumin d& dugc xem xét vao nim 1998.

Tai ky hop 14n thir ndm muoi mét, Uy ban d d4nh gi4 két qué cta c4c nghién ciru vé kha nang sinh san
trén chudt cong va chudt nhét dugc xir Iy béng nhya diu ngh¢ (chira 68,0-76,5% curcuminoid). Ty 1€ sdng
sot thép cuia chudt con trong nghién ciru trén chudt nhit va ty 1é mang thai thép trong nghién ciru trén chudt
cong 4 khién Uy ban két lugn ring cc nghién ciru ndy khong cung cAp dugc sy bio ddm ring cic tac dong
tiém &n d8i voi sinh san ciia curcumin da duge diéu tra ddy du. Uy ban tiép tuc gia han ADI tam thoi,




grong khi chd ndp két quéa ctia mot nghién ciru vé doc tinh sinh san sir dung mét chét dap (mg céc tiéu
chudn kg thudt d6i véi curcumin, dé duge xem xét vio nam 2001. Tai ky hop IAn thtr ndm muoi béy, Oy
pan duge thong bdo ring mot nghién ctru da thé hé trén chudt cdng dang dugc tién hanh, va do dé da gia
han ADI tam thdi & mire 0-1 mg/kg thé trong dén nam 2003.

Két qud ctia nghién ctru da thé hé ndy da duge cung cp cho Uy ban dé danh gi4 tai ky hop hién tai. Ngoai
ra, Uy ban cing d& xem xét két qua cta hai thir nghiém IAm sing méi nhim nghién ctru chiét xuéit tir
Curcuma hoic diferuloylmethane nhur nhttng tac nhan tiém ning c6 tic dung chéng ung thur.

Dit li¢u sinh hoc. Trong nghién ciru doc tinh sinh san da thé hé, chu6t céng Wistar dugc cho dn khéu phén
¢6 chira curcumin (bao g(‘)m 80% diferuloylmethane va 99% téng curcuminoid) véi cdc liéu twong duong
0; 130-140; 250-290; va 850-960 mg/kg thé trong/ngay & chuét dyc, va 0; 160; 310-320; va 1000-1100
mg/kg thé trong/ngdy & chuét c4i. Téng thdri gian didu trj 13 21 tudn déi véi thé hé bb me va 24 tuin dbi
vé6i thé hé F1. Sy gidm nhe thoéng qua vé mirc ting trong lugng co thé ctia chudt me duge ghi nhan ffong
céc ngdy thai ky tir ngdy 10 dén ngay 15 & thé hé bé me, nhung khong thay & thé hé Fy, tai cac mic lidu
trung gian va cao. Khong c6 sy khic biét c6 y y nghfa v& trong lugng co thé cia chudt me vao cudi thoi ky
mang thai va khong ghi nhén céc tic dong bat lgi d6i véi con cua thé hé Fy. Do d6, sy thay ddi ndy dugc
xem 1a ngdu nhién. Syr gidm c6 y ¥ ngha v& trong lugng trung binh ciia chudt con thé hé F; duge ghi nhin
vao ngay 1 va ngdy 7 tai mic liéu trung gian, va vao cic ngdy 7, 14 va 21 tai mirc lidu cao. C4c mic giam
nay chiém <10% trong lwong trung binh ciia nhém déi chung ddng thdi va dugc béo céo 14 nim trong
pham vi cta dit ligu d6i chung lich str. Khéng ghi nhén bat ky té.c déng nao khéc déi véi sirc khée chung,
trong lugng co thé, ty 18 song s6t cla chuét con hoic céc chi sb sinh san & cé hai thé hé. Tac déng Ién
trong lugng chudt con dugc quan sat tai mirc lidu trung gian (twong duong 250-320 mg/kg thé trong/ngay)
nhiéu kha ndng chi 12 ngiu nhién. Nhu'ng thay i dugc ghi nhén tai mirc lidu cao (twong duo'ng 960-1100
mg/kg thé trong/ngdy d6i véi thé hé bb me Fi) c6 thé 1a dAu hiéu cia su giam kéo dai vé miic ting trong
luong co thé. Do d6, Uy ban két luin ring NOEL déi vé6i hién tugng gidm trong lugng chudt con 1a 250

mg diferuloylmethane/kg thé trong/ngay.

Hai thir nghiém lam sang da duoc tién hanh trén c4c bénh nhan méc ung thr hogic ¢é nguy co cao méc ung
thu. Trong céc nghién clru dugc ddng hoc & cdc bénh nhén nay, diferuloylmethane c6 thé dugc phat hién
trong huyét tuong sau khi uéng diferuloylmethane (99,3%) véi liéu >2000 mg/ngdy (tuong duong >33
mg/kg thé trong/ngay dbi véi ngudi trudng thanh ning 60 kg), nhung khong phat hién duogc sau céc liéu
thip hon.
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piferuloylmethane, va & mgy bénh nhan 13 diferuloylmethane sulfate, dugc phét hign trong phéin nhung

khong phét hién trong mrde tidy,

Céc thir nghiém 1dm sang nay chy cung chp théng tin han ché c6 lién quan dén viée dénh gi dgc tinh cia
curcumin. Mudi 1am bénh nhan durge sit dung mgt chi é‘: «ult tit Curcuma (chira 18 mg diferuloylmethane
va 2 mg d,ﬁ N leét chmcthoxy duge phan t4n trong 200 mg tinh diu cb6 nSUA" EAC tir céc [odi (,‘arcumzj'
spp) Vi 11 hAng ngAy tir 26-180 mg diferuloylmethane trong thér gian ti da 4 thang, i duce theo dbi
cdc thc dung bt 10 thong qua tham kham 14m sing v céc xét nghiém chi sé huyét hoc. Trong qué trinh
nghién ctru, mdt bénh nhan (ding 108 mg/ngdy diferuloylmethane) gip phai tinh trang budn nén, va hai
bénh nhan (ddng 72 mg/ngdy va 180 mg/ngdy diferuloylmethane) bi tiéu chdy. Khéng ghi nhdn téc dung
bit loi ndo trong mdt nghién ciu trén hai muoi Iam bénh nhdn sir dyng diferuloylmethane (99,3%) V1
lidu 1én dén 8000 mg/ngdy trong 3 thang, Uy ban cho ring céic nghién ctru bd trg ndy khong thé dugc sir
dung dé thiét 14p ADI cho curcumin,

Nghién ctru dge tinh sinh san da thé h¢ méi trén chugt céng duge cho an curcumin trong thoi gian lén dén
24 tuln & dép img cdc yéu cdu cia Uy ban. Ngodi ra, vit ligu ndy dép tmg tiéu chudn ky thudt dugc xay
dyng tai ky hop hién tai. Sy gidm mirc tang trong luong & thé h¢ F2 dugc ghi nhn tai céc liéu tuong
duong 9601100 mg/kg thé trong/ngay curcumin; NOEL duoc xéc dinh 1 250-320 mg/kg thé trong/ngay.
Uy ban luu ¥ ring ADI tam thv trute dy dugc thiét 13p dya trén mét nghién ctu vé nhya déu nghé (chira
79-85% curcuminoid) khdng dép img c4c tiéu chuéin k§ thuét hién hanh. Xét dén toan by di ligu da duogc
danh gid truéc 46, Uy ban dé rit lai viéc xép loai tam thdi va thiét 1ap ADI cho curcumin & mirc 0-3 mg/kg
thé trong, dua trén NOEL 250-320 mg/kg thé trong/ngay trong nghién ciru da thé hé trén chugt céng, ciing
véi viéc ap dung hé s an toan 12 100,

Dinh gid mitc tiéu thu. Uy ban chi nhan dugc mét uéc tinh v& mirc tiéu thy do Food Standards Australia
New Zealand (FSANZ) cung cép. Ubc tinh ndy, két hop mirc st dung curcumin t6i da theo Dy thao Tiéu
chuén chung vé phu gia thyc phim (GSFA) véi dit liéu tiéu thy thuc phim, dugc xem 1a d4nh gia qua cao
va khong thyc té vé mic phoi nhiém. Bdo c4o néu rd ring FSANZ khéng thé cung cip uéc tinh mirc tiéu
thy trén pham vi quéc gia cho Uc hoiic New Zealand do tinh trang phap Iy ciia curcumin, vén dugc phép
sir dung & c4c mitc phit hgp véi thyc hanh san xuét tét (GMP) trong tit ca céc loai thyc phdm. Do d6, Uy
ban két ludn ring khéng c6 dii dit liu thich hgp dé dénh gi4 chinh xéc mtc phoi nhiém.

M6t phu lyc bd sung cho chuyén khio déc tinh, cung v6i danh gia héa hoc va k¥ thuat (CTA), da dugc

x4y dyng.
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Tién chudn kp thudt. Céc tiéu chuén hién hanh da duge stra dbi. Ethyl acetate va carbon dioxide da duroc
bd sung 1am dung méi thay thé. Ethy| acetate da timg dugc Uy ban dénh gié trude ddy véi tu cdch 1a dung
mdi mang. MGt gidi han dur lugng ethyl acetate & mire 50 mg/kg da duge dua vao chuyén khéo tiéu chudn
ky thudt. Carbon dioxide, khi & trang théi chdt luu siéu téi han, duge cong nhén 1a dung méi chiét xut.
Do carbon dioxide 12 khi ¢ didu kién m6i trudmg, nén trong trudmg hep ndy khdng cin quy dinh giéi han
dur luong ddi véi carbon dioxide.

Diacetyltartaric va ciic este axit béo ciia glycerol

Cic este diacetyltartaric va axit béo ciia glycerol (DATEM) da dugc Uy ban xem xét tai céc ky hop lan
thir mudi va mudi bay (Phy luc 1, céc ti liéu tham khdo sé /3 va 32). Tai ky hop I4n thtr mudi bay, Uy
ban da thiét Idp ADI & mic 0-50 mg/kg thé trong, dya trén két qua ctia c4c nghién clru vé céc théng s6
sinh héa va chuyén héa, cling nhur céc thir nghigm trén dgng vét duge cho &n khau phin c6 chira DATEM.
Tai cing ky hop d6, Uy ban ciing d& xem xét céc este axit béo cia glycerol véi axit acetic, citric, lactic va
tartaric, va thiét 14p mét ADI chung “khéng gi6i han” cho nhém nay, véi diéu kién ring lugng hap thu axit
tartaric khéng dugc vugt qua 30 mg/kg thé trong/ngay.

Tai ky hop l4n thr nim muoi mét (Phu luc 1, tai liéu tham khéo sé 737), Uy ban d4 thiét I4p céc tiéu chuan
k thuat cho c hai san phim néu trén dudi tén goi “diacetyltartaric va cdc este axit béo cta glycerol”, do
Uy ban nhan thay rﬁng hai san pham nay khong thé phén biét dugc bing céc phuorng phép phén t1ch Tai
ky hop do, Uy ban da khuyén nghi ring vét lidu duoc x4c dinh trong c4c tiéu chuan ky thuat can dugc

danh gia vé mit doc tinh.

Céc dit liéu méi da dugc danh gid tai ky hop lan thir ndm muoi bay, va ADI trudc ddy 1 0-50 mg/kg thé
trong da dugc chuyén thanh ADI tam thdi, trong khi chd nop thém thong tin hen quan dén c4c ton thuong
& tiy thuong than va tim dugc quan sét trong nghién ctru 2 ndm trén chudt cong Trong nghlen ciru nay,
d3 ghi nhédn ty 1€ méc ting c6 ¥ nghia cla cé hai loai tén thuong & nhém duge diéu trj bing lifu DATEM
cao, ciing nhu & nhém doi chu-ng tham chiéu duge cho dung mot lugng monoglyceride tuong ducmg
Khéng ghi nhén sy khéc biét vé ty 18 sbng sot gitra nhom ddi chimg va cic nhém dugc diéu tri bing

DATEM.

Tai ky hop hién tai, Uy ban d3 xem xét cac thong tin dugc cung cAp lién quan dén vigc dénh gia Ian dir
lieu md bénh hoc vé céc ton thuorng G tuyen thugng thén va tim tir nghién cru 2 ndm trén chudt cong.
Trong l4n danh gi lai ny, ty 1€ méc céc ton thuong ndy cao hon & tat ca cdc nhém so v6i phan tich trude
d6, ngoai trir cac khéi u tiy thuong thén (dugc xédc dinh la u té bao ua crém) & chudt dyc.



Coéng ty TNHH Thucmg =

nhén van ban nay dj duoc d

.ai Dich vy va hé trg cong ching Nguyén Hué xéc
Ich tir tiéng Anh sang tiéng Viét.

Ha Ngi, ngay 07 thang 01 nim 2026

Giam dbc

Dinh Thi Hoe

N4

-

*M.S p



3.1.3 Curcumin
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The food colour curcumin (turmeric yellow) is obtained by sol-
vent extraction of turmeric, i.e. the ground rhizomes of Curcuma
longa L. (C. domestica Valeton), with purification of the resultant
extract by crystallization. The commercial product consists essentially
of curcumins: the colouring principle (1,7-bis(4-hydroxy-3-
methoxyphenyl) hepta-1,6-diene-3,5-dione) and its desmethoxy and
bisdesmethoxy derivatives in varying proportions. The total content
of colouring matter (curcuminoids) in curcumin is not less than 90%.
Minor amounts of oils and resins that occur naturally in turmeric may
also be present.



The term “cyrenpies : .
speciﬁcat]iol:;l ](::imtm . thi;'* repott refers to the material for w}nch
hydroxy-:i-methos' The principal colouring component, 1,7-bis(4-
referred to ag nyp he." yl,) hepta-1,6-diene-3,5-dione, is, often
Committee degj dllr(;:umm In the literature; to avoid confusion, the
when referrin te that this report would not use the term curcumin
stance is difergl o this substance. A common synonym for this sul:>-
is nece wloylmethane, and this name will be used below when it

ssary torefer to the principal colouring component of curcumin.

Zg;gﬁﬂ; Olj;)g;sm, the product of solvent extraction of turmeric
curcuming . o of total colouring matter (curcumlnou.is), and
‘ ¢re evaluated by the Committee at its thirteenth,
elghteenth, twenty-second, twenty-fourth, twenty-sixth, thirtieth,
thirty-fifth, thirty-ninth, forty-fourth, fifty-first and fifty-seventh meet-
ings (Annex 1, references 19, 35, 47, 53, 59, 73, 88, 101, 116, 137 and
154). At its eighteenth meeting, the Committee established a tempo-
rary AD_I of 0-0.1mg/kg of body weight for curcumin, based on the
then existing ADI for turmeric oleoresin (0-2.5mg/kg of body
weight) and an assumed average concentration of 3% curcuminoids
in turmeric. The temporary ADI for curcumin was extended at the
twenty-second, twenty-fourth, twenty-sixth, thirtieth, thirty-fifth and
thirty-ninth meetings, whereas the ADI for turmeric oleoresin was
withdrawn at the thirty-fifth meeting. At the thirty-ninth meeting, the
Committee requested the results of studies of carcinogenicity in mice
and rats fed turmeric oleoresin and the results of a study of reproduc-
tive and developmental toxicity associated with curcumin. At its
forty-fourth meeting, the Committee evaluated the results of studies
of carcinogenicity in rats and mice given turmeric oleoresin contain-
ing 79-85% curcuminoids, and new biochemical and genotoxicity
data. The Committee concluded that data on developmental toxicity
were no longer required but reiterated its request for a study of
reproductive toxicity. On the basis of the NOEL of 220mg/kg of body
weight per day for liver enlargement observed in the study of carcino-
genicity in mice, and a safety factor of 200, the Committee increased
the temporary ADI to 0-1mg/kg of body weight and e.xtendefi it,
pending submission of the results of a study of reproductive toxicity
with curcumin to be reviewed in 1998.

the Committee evaluated the results of
studies of fertility in rats and mice treated with turmeric olepresin
(68.0-76.5% curcuminoids). The low survival rate of pups in the
mouse study and the low rates of pregnancy in rats led the Committee
to conclude that these studies did not provide assurance thgt the
potential reproductive effects of curcumin had been adequately 1n:]/.es-
tigated. The Committee again extended the temporary ADI, pending

At its fifty-first meeting,

19

i &



20

y with

submission of the re ctive toxicit
the results of g study of reprodu n, for

a substance complying with the specifications for curcumin e
review in 2001, At its fifty-seventh meeting, the Committee was 1 o
formed that a multigeneration study in the rat was in progress. a".]
thus extended the temporary ADI of 0-1 mg/kg of body weight unti
2003.

The results of the multigeneration study were available to the
Committee for evaluation at the current meeting. In addition, the
Committee reviewed the results of two new clinical trials investigating
either an extract of Curcuma or diferuloylmethane as potential anti-
cancer agents.

Biological data. In the multigeneration study of reproductive tox1c1tay.
Wistar rats were fed diets containing curcumin (comprising 80%
diferuloylmethane and 99% total curcuminoids) at doses equal to 0,
130-140, 250-290 and 850-960mg/kg of body weight per day in male's,
and 0, 160, 310-320 and 1000-1100mg/kg of body weight per day in
females. The total period of treatment was 21 weeks for the parental
generation and 24 weeks for the F, generation. Transient minor de-
creases in maternal body-weight gain were observed during gestation
days 10-15 in the parental, but not the F, generation, at the interme-
diate and high doses. There were no significant differences in mater-
nal body weights at the end of the gestation period and no adverse
effects were observed in the F, offspring. This change was therefore
considered to be incidental. Significant decreases in the average
weights of the F, generation pups were observed at days 1 and 7 at the
intermediate dose, and days 7, 14 and 21 at the high dose. These
decrements represented <10% of the average weight of the concur-
rent controls and were reported to be within the range of the histori-
cal control data. There were no other effects on general health, body
weight, pup survival or fertility indices in either generation. The effect
on pup weight seen at the intermediate dose (equal to 250-320 mg/kg
of body weight per day) was likely to be incidental. The changes seen
at the high dose (equal to 960-1100mg/kg of body weight per day for
the F, parental generation) could be an indication of a persistent
decrement in body-weight gain. The Committee therefore concluded
that the NOEL for decreased pup body weight was 250mg of
diferuloylmethane/kg of body weight per day.

Two clinical trials were conducted in patients with cancer, or at high
risk of cancer. In pharmacokinetic studies in these patients, difer-
uloylmethane could be detected in plasma after oral diferuloy-
Imethane (99.3%) doses of >2000mg/day (>33 mg/kg of body weight
per day, for a 60kg adult), but not after lower doses. Diferuloyl-



methane, and i

! ) 1 0ne patient dife

‘ : ‘ etected
in the faeces byt not in the urine i d

These clini : \
assessml(:mc;:)lftrt?ls provided limited information of relevance to the
extract of CurcquClty of curcumin. Fifteen patients receiving an
desmethoxy derj = (18mg of diferuloylmethane and 2mg of the
from Curcumq s e Su_speﬂded in 200mg of essential oils derived
for up to 4 m F:E) at daily d0§es of 26-180 mg of diferuloylmethane
seatination 03 s, were monitored for adverse effects by physical
the study. o T te_Sts for haf?ﬂ}atological parameters. In the course of
perience{i’ nne patient (recelvmg 108mg/day diferuloylmethane) ex-
diferul ausea and two patients (receiving 72 and 180mg/day

iferuloylmethane) experienced diarrhoea. There were no reported
adverse effects in a study of twenty-five patients taking
diferuloylmethane (99.3%) at doses of up to 8000 mg/day for 3
months. The Committee considered that these ancillary studies could
not be used to derive an ADI for curcumin.

The: new multigeneration study in rats that were fed with curcumin for
periods of up to 24 weeks met the Committee’s requirements. Addi-
tionally, this material met the specification developed at this meeting.
Decreased weight gain in the F, generation was observed at doses
equal to 960-1100mg/kg of body weight per day of curcumin; the
NOEL was 250-320mg/kg of body weight per day. The Committee
noted that the previous temporary ADI was derived from a study on
turmeric oleoresin (79-85% curcuminoids) that did not comply with
the current specification. Taking into account all of the data evaluated
previously, the Committee withdrew the temporary designation and
allocated an ADI of 0-3mg/kg of body weight for curcumin, on the
basis of the NOEL of 250-320mg/kg of body weight per day in the
multigeneration study in rats, and the application of a safety factor of

100.

Assessment of in
only from Food
estimate, combining maxi
General Standard for Foo

take. The Committee received an estimate of intake
Standards Australia New Zealand (FSANZ). This
mum curcumin use levels from the draft
d Additives (GSFA) with food consump-
tion data, is an unrealistic overestimate of the exposure. The report
stated that FSANZ was not able to provide national estimates of
intake for Australia or New Zealand owing to the regulatory status of
curcumin, which is allowed at levels consistent wi‘th good manufactur-
ing practice in all foods. Therefore the Committee concluded that
adequate data Were not available to accurately assess the exposure.

An addendum to the toxicological monograph and a chemical and
technical assessment (CTA) were prepared.
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Specifications. The existing specifications were revised. Fthyl acetate

and carbon dioxide were added as alternative solvents. Ethyl acetate

has bcpn evaluated previously by the Committee as a carrier solvent.

A residual limit for ethyl acetate of 50mg/kg was included in the

specification monograph. Carbon dioxide, as a supercritical fluid, 1s

recognized as an extraction solvent. Because carbon dioxide is a gas at

?ﬁ?bient conditions, no limit for residual carbon dioxide is needed in
is case.

3.1.4 Diacetyltartaric and fatty acid esters of glycerol

Diacetyltartaric and fatty acid esters of glycerol (DATEM) were
reviewed by the Committee at its tenth and seventeenth meetings
(Annex 1, references 13 and 32). At its seventeenth meeting, the
Committee allocated an ADI of 0-50mg/kg of body weight on the
basis of the results of studies of biochemical and metabolic param-
eters and tests in animals receiving DATEM in the diet. At the same
meeting, the Committee also reviewed fatty acid esters of glycerol
with acetic, citric, lactic and tartaric acids and allocated a collective
ADI “not limited” to this group, with the provision that the intake of
tartaric acid should not exceed 30 mg/kg of body weight per day.

At its fifty-first meeting (Annex 1, reference 137), the Committee
established specifications for both the above-mentioned products
under the name “diacetyltartaric and fatty acid esters of glycerol”, as
the Committee was aware that the two products could not be
distinguished analytically. At that meeting, the Committee recom-
mended that the material defined in the specifications be evaluated
toxicologically.

New data were evaluated at the fifty-seventh meeting and the previ-
ous ADI of 0-50mg/kg of body weight was made temporary, pending
submission of additional information concerning adrenal medullary
and cardiac lesions observed in the 2-year study in rats. Significant
increased incidences of both lesions in the group treated with a high
dose of DATEM and in the reference control group receiving an
equivalent quantity of monoglyceride had been noted in this study.
No differences in survival between the control and DATEM-treated

groups were reported.

At the present meeting, the Committee considered information pro-
vided on the reassessment of the histopathological data related to the
adrenal and cardiac lesions from the 2-year study in the rat. Higher
incidences of these lesions were observed in all groups in the reassess-
ment compared to the earlier analysis, with the exception of adrenal
medullary tumours (designated as phaeochromocytomas) in male
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cn ndng v chi s6 khéi co thé cia nam i trong toan b6 nhom ngudi tré 1 (khéng bao

Bang ¢
g0m phy nir mang thai)
— Chidu cao trung binh (cm)
Nhém tuol Nam gioi e Phy 0t
(tudi) N Gié tri G
18-29 220 163,7 162,8-1646 252 154,2 153,3-155,1
30-49 610 162,0 161,4-162,6 868 152,5 152,0-153,0
50-69 486 161,4 160,8-162,1 602 150,9 150,3-151,4
18-69 1316 162,4 162,0-162,9 1722 152,6 1522-153,0
r/_i A > ‘
Cin niing trung binh (kg)
Nhém tudi (tudi) G}\Tan.l e Ky 1
ia tri Gia tri
n gzl CI 95% n trung binh CI 95%
18-29 220 57,2 55,8586 252 49,1 43,0303
30-49 610 58,8 58,0-59,6 868 52,1 51,4-52,9
50-69 486 58,2 57,2-59,1 602 51,8 50,9-52,7
18-69 1316 58,1 57,4-58,8 1722 51,2 50,6-51,7
BMI trung binh (kg/m?
Nhém Nam gi6i Phy nir Cﬁ.l'lai.gié'i
S Gia trj Gidtri Gia tri
twoi (tudi) trung  CI95% B e bl Cl 95% n trung CI 95%
binh binh
1829 220 21,3 209218 25 207 203-212 471 21,1 20,7-214
049 610 224 221227 868 224 22,1227 1478 224 33276
0o 486 223 22,0226 602 227 224231 1088 225 23228
21,8-22,2 3037 _
166 o1 220 23 1m0 28 22,0 21,8222
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Phy lye 8: Chidu cao, cAn ngng vi BMI

ng 83 Chicu cao, cn niing va chi s8 khéi co thé cia nam gi6i trong toan bo nhém ngudi tré &1 (khéng bao
£0m phy ntr mang thai)

Ba

Chidu cao trung binh (cm) I
~ Nhém tudi Nam gi¢i Phy nir
(tuéi) Gia trj Gia tri CI 95%
n trung binh CI95% n trung binh ’ Al
™ ' i
18-29 220 163,7 162,8-164,6 252 154,2 153,3-155,1 W™
\\{J’/r
30-49 610 162,0 161,4-162,6 868 152,5 152,0-153,0 -y
50-69 486 161,4 160,8-162,1 602 150,9 150,3-151,4
i "
18-69 1316 162,4 162,0-162,9 1722 152,6 152,2-153,0
Cén niing trung binh (kg)
. i N *pe .
Nhém tudi (tudi) c at’n“ g Phy n&
ia tri Gia tri 0
n trung binh Gl 85% n trung binh Croa%
18-29 220 572 55,8-58,6 252 49,1 48,0-50.3
30-49 610 58,8 58,0-59,6 868 52,1 51,4-52,9
50-69 486 58,2 57,2-59,1 602 51,8 50,9-52,7
18-69 1316 58,1 57,4-58,8 1722 51,2 50,6-51,7
[ BMI trung binh (kg/m?)
Nhém Nam giéi Phu nir Ca hai gi6i
o Gia tri Gi tr Gia tri
Woi (o) trung  CI95% ey CI95%  n trng  CI95%
binh & binh
1809 220 21,3 209218 251 20,7 20,3-21,2 471 21,1 20,7-21,4
3049 610 224 22,1-227 868 24 221227 4718 224 53535
s0-69 486 223 22,0226 602 227 224231 108 225 5373
1869 1316 220 21,8223 1721 220 218222 3037 34 218277
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Appendix 8: Height, weight and BMI

7able 83. Mean height, weight, and body mass index among all respondents (excluding pregnant women)

- Mean helght (cm) ,
Age Group Men | T Women ;
(years) N Mem o 9%ct o Me 95% CI ;
1829 220 1637 16281646 25 1542 15331550 |
30-49 610 162.0  161.4-162.6 868 152.5 152.0-153.0 ]
50-69 486 1614 160.8-162.1 602 150.9 150.3-151.4
L_ls-i 1316 1624  162.0-1629 1722 1526 152.2-153.0 ’
Mean weight (kg)
Age Group Men Women
(years) n Mean 95% CI n Mean 95% CI / *
18-29 220 572 55.8-58.6 252 49.1 48.0-50.3 2
30-49 610 588  580-59.6 868 521 51.4-52.9 (‘;*: |
50-69 486 58.2 57.2-59.1 602 51.8 50.9-52.7 /j;‘*c/
18-69 1316 581 57.4-58.8 1722 51.2 50.6-51.7 =
Mean BMI (kg/m?)
Age Men Women Both Sexes
Group
(years) n Mean  95%CI n Mean 95% CI n Mean 95% CI
1829 220 213 209-218 251 207  20.3-212 471 211 207214
3049 610 224 221227 868 224  22.1-227 1478 224 222226
50-69 486 223 220226 602 227 224231 1088 22.5 22.3-228
18-60 1316 22.0 21.8-223 1721 220  21.8222 3037 220 21.8-222
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