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Abstract

Quinoa (Chenopodium quinoa Willd.), a food crop with high nutritional value, has been regarded as
a functional healthy food because of its excellent nutritional characteristics. Quinoa has been most
widely commercialized, consumed and also studied for their high contents of vitamin, essential
amino acids, minerals and bioactive compounds. As quinoa yields and quality improvement, the
popularity of quinoa has increased in recent years due to the claims of benefits to health and su-
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perfood qualities. With the research on production, development and utilization of quinoa, and
the rapid development of quinoa meal replacement market at home and abroad, the research and
development of quinoa and its meal replacement products is particularly important. Functional
food developed using quinoa with activities in antioxidant, antidiabetics, anti-hyperlipidemia, an-
ti-inflammatory and other physiological activities, suitable for different ages and types of people
to eat. This paper reviews the function of bioactive compounds in quinoa, and its meal replace-
ment development status and market prospect in future. It is intended to provide important ref-
erences to the quinoa industry, meal replacement research and development.
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1. 5|15

#1237 (Chenopodium quinoa Willd.)& —FAXF Y, J& TIioklZEE[1], BEAEAMREE L. #
FXIER. TR B WRESEEY. RN R REERE, B2 BT ME[2]. BT
W E AL TR M B, EE AT HE. HRAIL PGS, iR 15 fiE. 2EARARENE
EMEMEFRNME, AW NPT FRIEAREFRITR, WRIESEFREY, E&5EAR. . w5k
B2 AMEREMEITCR, HEBNS TIHAREEYE]. oHREY, ZB2AMUEAEENERYE, &
THZE. B, EERSEEYIEEY B, RARIPURARE S, EPUEA. BRILIG. BEam SR BT
M ERBIEEER, MENDhRetE & R R — Lo i 1 R A KU [4]. TPk, BEERL &
AP ER T, 225 S AN Wb 3V 0 5 AR, RO MR, N AR AR I
REHHBE RO T — . ACERR TR oh G YR gy, b 17 ZAE DRt
ri R A A R AT, DA R E B2 32 A = RN 77 i T R B S B KR -

2. BENTHREFRMER S

BN NP R SERMER S REY, oA LTHEaHnE, E8EaR(EEL S
12%~23%), HEHE N TR RAER S BN THRGN/NE . KBERY, THEFEAMBRER. 2L E
TRER. WYIOCER. AR B4, BRI S R AR T R HEAE . B
IZRME B S 2 IR RSy, BRI SRR R, nIE R DR e i, HEA AR
PREEDNR . WHFCIAA, 2 & EIRE BA ZMAREENYNE, W2, EEd. BIamE AR
WY, VRN B IR AT IR R R .

2.1. %t

Z WY — R EG YRR Y, EES NI, MR R, I AAETHEY)
ey, JEE, 2P R0EH 23 MG, BEMRP T ESEHRERR ., AR, FIER
AR . W R-3-EHFEE SRR, Hrh 34- “REEFRMN FER 4-EaT REETa0
AR AR R [5]. SBEEEFRT 23 M2 E MRS, daRke, Atiik. 22HEEH
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R

BET/NE . RERGE6]. AFRIREZ M A KPSt DR E BOR  2  & E B R A R —
SEFEI,  [RIAS RPN T7 VA o ik ge 45 R =k — e =

2.2. =g

BESHFEBMEWBNEY), FEUBFREAAE, OfEHER. RRER. LR, HALl
Wl ZAL BB S B2 [7]. FIRAGREQER . AR G EZEE R TR Bl 6 Fhis i
FKUEYA 4 FEERISEY), HrP R A SV EHE 4 Rl Z3my e A0 2 Bl sz 18], HEER Ak
G EFEN I # 3-0-(2",6"-di-O-a- R ZEHERL)-p- - FLBE T . L& 3-0-(2",6"-di-O-a- R ZEHEL)-p- 1 7B
. W E 3-0-(2",6"-di-O-o- b 254 JE)-B- bk Wi 7 26 0 RO 22 3-O-(2"-O-p- Wk 8 3 b 5-6"-O-a-
R ZEHEL)-p-F IR

WS EN S REY, BETEFSHTTALSET, DALMY RSEWE S T
HiEMFEHE . HAR A RO 58 84 150~225 umol-100g ™ i 5, £y HiAth 25 34 i 55 B 3 %
(52.3~71.0 umol-100g * #f &), SIHEAYI(/NE. KFE. #MFE, BESMLIL, BED LTS E
i, N 36.2~72.6 mg-100g "t A, SEHIA 58 mg-100g7t, Foe, EEREESEH) SR 174 mg-100g7Y,
J¢ %44 36 mg-100g . 11125 FHIJ 20 mg-100g ™ [9].

23. BE

BEREETFENPUEFRI T, FEFETIE . SHREE, SHmBEN IR, &Rk
BeE Bl R T e bR AR BAFMI B N = 2T . Kuljanabhagavad 25[10]5 &5 A2 A FBAL(HE .
SE AP BRI ) A 20 A =G S ESRA T, AR 7 MO R RO O 1. SR R (30%- 50%. 70%
H190%)ELEMLA ], FI HPLC-MS Jll5E 4 FhARRE h B8 & &, LRIA 11 Fep ke, Hrh 50%
LSRR 8 MR Ry, HFhRRZ([11].

g B GRS WA BB, 8K EZ H A K. Soliz-Guerrero %5 [12]# #i Sajama il Chucara
PN B SMTE 3 PO L8R 7 264 P B S B2 RY, BHEES LK & & RAEKATLH
B . Bk R, BESEN0456%, TIKSEELN, BHEHSEN 0.386%, IEAKSE
RS A R B SRR, v 0.309%, FFEMBUEE A E R, 4 0.608%.

24. Z¥E

HEZEFBEASTER RSN L. REm K2R DRt & W T R I ZE R
FEAFFHE R, FAERZRHARRER. BaadEE N —Rh ZRaEiZh a2+, &5
7%~9.7%, HHATIVERE LY 78%, TIATERGELRYE N 22%. ANIEVEL 4t AUBERERR . P L0k
RBEAN AL, oA AR NS . ML de R, IRt 4E i 20 - ZUR S R AR hr A b
M. TR, BN A B E SR h ARSI SR 2 Bl AN A SRpE 2 [ 13] -

BEBEAETELYE TKE. MmBME. B4, EEZZRNEEESSHM. MREZHEGX.
filtn, ARME[LATE AR, AFEF L PR W B §R B REER T2 RS B R
2.5. EER(EER)MZSAK

#ER—MEEANRERS, AoRiEEA. REA. SEANEEEAHR, FEREAZE
T (35%) MIBRE F1(37%), 45 8 VR I 2 1 2 B RIK[15] [16]. &5 R & &1L 13.8%~16.5% 2 [1], “F-1%)
TR 15% [17], mem KRG, K32, Tk, BEMER, H5/0ERU. BRIz, BENRSHEZME
B, HlEE, FELRAR. AR, BER. RNAR, HP g (5.1%~6.4%) fl H A R
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(0.4%~1.0%) & EE =, FHEAR + ERARS EeH L) LEM B H O 755K[12] [18]. KA & B A
AR CE—PRR MR ER) M & & — R B YA E25m]19].

2.6. HibiEMR Y

2.6.1. WA=

W4 2 3 (Ecdysteroids) X R ONEA MWL (528, B THAY) S RE/, R AEREFFPRL R R LI 53 b —Fif
ST AR GACE 8, BB A Baynse. ZmuEy)Sa b iR . 20-Fil i
. DU EEAD kancollosterone A& 2237 1 3 iy 1 B R, & & 450~1300 pg-g 't DW i K
M E[20] [21].

2.6.2. BERAES

S5HADIAALL, RPN SRR . WEZP N 13 MAsNER, H R AR iR (SFA)
RN S B 1) 12.53%, FEAIFREENIG . KRR —+ =k, DAEHERR & 85w (7.92%); AEmfs b
FR(UFA) 5 B IR L 1) 85.25%, J:dt 3 Fh UFA (WIS . JHMER AT a- TV JBRER) o S G I B2 (TFA) ) 83.42%
[18].

3. BEMITIREARMM TR EIRTIEE

37 Kk TE £ (glycemic index, GI)N 53 + 5, Al T7KFE(69 + 7)F1/NE2 (70 + 5) [22], BT LAREZZ (fi b+
e, IS BIREMBE IR H R Tang S [5]38 I A &M i 1) S5 56 i 308 5 v (10 g 288 R 28 il K0 ol R8s 41 9 A 2
G oA MR R AN B T, R, R AV R A R S A A B R, JCHOER T
I BUWE IR R, B E IR BBONREIR . IEREABE 6. [, ZWmRAEWE LA RGO
MR s PRI DU B RIS 7R K B VR F [23] . 2232 & — P IR SR 6 4 B i3 £ (FGI)
Y, e TR, A S TR R S ARE AR B . S R [24 W RN T 2 2 iR
F, RIS PR R K 2 W N e (1 B P RSy, 24 H ARG RIA S 5~10 g-kg I, ELEARA 1A
FJE R BRLIE Hh =8 A JF [ BRI 2% B2 i 2 o A R 2 2 3 PR AIC . 7 SR 48 B (HANE) B 77K
5o, ORI R R 20-F2 ki B I ER (20E) Bk /b T IR M I AT I IR YB e (PEPCIK) AR 4] 4 % -6- T TR il
(G6Pase) 131k, B T I A HE & &, I0E S A2 BEIR (L BERR UL ER-3 BAREAS S M4 175 LY -294002
PRI, AT Ik B B B AN & g VR T [25]. Yu 25[261WF AR, B T AA 2 EAT, A
R ARG PR3 BRI P LA P RSB 1 R e . B L A0 B R4 . 7 5K e bR 2 i AR 34 5 7 DR 2 ik ot 38
HE, RO M R

3.2. mEAKFREFETIER

IR NE S T —RPUEAI I RGBT 2 000, SN REA W R EHT . Hirose 4
RTRIEZEL P S ZH &R S DPPH B HAIERAE ) 28 EMHX, WrlRaaihe. Wi
Fpior B 3 MU A AL TU R, B TR W2 SRR BOGAURT DPPH A1 OH (IS RR BE 7173 4 89.3%
A186.6%, X B I Ay 41.38% [28]. HHILAIN 1%~5%A2 A MR I PLAALRE ST, RILININEEZ
A RESE I R IFTAALRE ST, T HIEA 40 FH R E U [29]. 22 BH A B pTaiE . W
Letelier 55 [301RF 7T AT, 2272 A K M4 MUY vh &5 A 0 =l 4 ' A0 2 I R AL S WD (LR RE RS 4
CU®* LR Lot K BRI RO A P s I o SR AR P o 22 2 Wl T R D S 1E AR S A 7R A G2 35 77 Yao
SE[LIPRBLAE S (/K A2 B (qwp-1 AT qup-2) AN S 22 4l (qap-1 A1 qap-2) B A I 32 A 0 S AR G e 1
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WEPE. Lunasin 2k % IE B ARG 2R A&, Wi M  PrETE e PR s v S g i
#iFh Lunasin (&8N 1.3 pgg s ATLLEN T 3T3-L1 4 ) PPARy R 23 T ik 330 ] g 7
A AR [31]

3.3. Huism B, MAEH

R A RIBTRAARNE . SRZZHHE BA R B R, Justm EM[L3]. 7sh, BT ST
X QUK K T 15 A1 98Yo ) b ¥ (1 1] 4 BR B R AT BRI B 1, T8 b Bk o RSB K fR T 401 [32] -
R BH LR REA R 2 E KA ik, JF H RSB A, XAl he S B
J o35 A R B B (R AT OR [33] . A R REAN I KORE N BRIREA, K B I HT R AE I [11].

3.4. fulER

R Y25 oy HAT PR A L S0 6 40 P R B 4010 h1) g 7 s 114D 3% ek AR LS 200 o ) P 3B R 2 10
YER, ERH T 2 EMAE R AN A& B Ak G20 CQP i B Fu i il 35 Mo AF I Of AT
JEAMI SMMC 7721 K N FLIRE4HHE MCF-7 25 B & MH11E ) [34].

4. RE

e — M A EEN A MME LA B IR, fE—FERE A SRR E R R R,
oW, W, 2Rk, ZHESIREE RS, LUk Ko Py Mg, Ca. Na 250 ¥ o & A4 & B1.
MR WREERYR. MEENEEZEPEPKRE. Tigk, 2EOEKRERATTY, HEeRER
ZHINFTHZ o FE AT TR L AR5 T S AN AL i, 225 v] T B A6y, 3k m] A
TIHEF I ThREE S, HAT, FREREF LA T EF . IV T E, Kk, Mgtz
By Bl 2. 2Rk SRR BER SRR PRI T 2. fERNLH. ThRER . & iR DL &
= 2 QBT SRR 7T, BB T B2 7 16 N ISR A 500 ) B = Ak AR DU 22 22 AH DG £ T
RIE.

EE U H
2020 4F [ X G KA AE AL I 2R XI5 H (202010061005) -
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