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Abstract

The objective of this study was to develop a functional drink using maca extract, and to evaluate the latter’s antioxidative
activity during storage. Maca extract was added in five different content percentages (0, 8, 16, 24, and 32%),
and the physicochemical properties were investigated. The pH of the control drink was lower than that of the
drink to which maca extract was added. The °Brix increased with the increasing amount of maca extract. The
Hunter L value decreased while the yellowness (b) value increased as the maca extract level increased. The results
of the consumer acceptance test showed that no significant differences in overall acceptability were observed between
the control and the 8%-, 16%-, and 24% maca-added drinks. Therefore, it is suggested that up to 24% maca extract
can be added to drinks without depressing the quality. The changes in the total polyphenol content, DPPH radical,
superoxide anion radical activity, and tyrosinase inhibitory effect were monitored during storage at 4 and 37C
for four weeks. The results showed that there was a gradual decrease in the total polyphenol content and antioxidant
activities after four-week storage, and the drinks containing maca extract exhibited a smaller decrease in antioxidant
activity than did the control drink. Moreover, microbial growth was not shown during the same periods.
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Zo] FHrE o A7) vk
i}%é o] A= FHOFE oy
, A R AF oA vt FE=
6HT4 Z7H8,9), H71H-ZI A
oA Wrlel=d AEe A 7HA9), B
} A(10) So] Ba# uf O}r)r Urs A3
HEEES FA9S &35 NAAETH10)
Aoz HIFEYPI 1 9 :47]b & RE 9
1471% s a3K10,11), 4 23 (12) 5] U= AL
Utk #HF G E vt FAE BESIL
'31194011 Hekshe ﬁ% jei o 1 A8ty EEE 71 Avs
g T mt
o st Mj 1 Fo }Xl_ﬂ R HH} 7VEEY et At
Z7FslaL flemg ) o] e o] A7iE] E A3
A= ﬂ}ﬂ A5 FE2AE o] &3 1 S5 & Axstn
FAEAS AW ETE TS A7 BE 7539
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2 A% M8T ok AN Akslol 2Y 3
Z 71EH AL FY(ATS Corp)sl] A5 E ARE-31H
A7} 5= (Kookje Food, Korea), 24733} (Msc, Korea),
Gum mix(Msc, Korea) 52 AlEollA F8te] AR&-sIATH
2-Deoxyribose, 3,4-dihydroxy-L-phenylalanine (DOPA), 1,1-
diphenyl-2-picrylhydrazyl (DPPH), hydrogen peroxide, nitro
tetrazolium blue chloride (NBT), sodium dodecyl sulfate salt
(SDS), tannic acid, thiobarbituric acid (TBA), trichloroacetic
acid (TCA), xanthine, xanthine oxidase, tyrosinase &<
Sigma-Aldrich (St Louis, MO, USA)oA Y&
Folin-ciocalteu’s phenol reagent= Junsei Chemical (Japan)©l|
A AR AZ )R] = aerobic count plates (FHHA T
4, coliform count plates (T8, yeast and mold count
plates (5 % F%o]8) 52 3MA} (St Paul, MN, USA)|
A YL T 29 et SuiE 57 R AFAGL

A3,

ozt 229 M=
7} FENE 5 £F0%, 8%, 16%, 24%, 32%) .2 7}
3}al Table 13 28 wEH| S E v} 285 A Z3FAUTh

o) §7lell 2tz F4skaL 80T elA 1083t A o
HE8] WA A Ao] B & 5 24 23 28-Sk

o A AR AAE AR 4T 8 37NN 42

=38}3]2 A18d A535 (2011)

427} x{ﬂ—s} A1 Ao 2 7AYol A& A3
th w7 FE9 L Kwon (13)«1 Wl Fsted 50 g9
v o] 1ouﬂ(w/v)4 AATE 7Fste] 100C A 3A1%E
5ot 357 323 % 10,000 rpmOE 30%7F YAEY 3

e ol AMaAT.

Table 1. Recipe of maca drink

(Unit : %)
Group
MO"  MS§ M6 M2 M3
Maca extract 0 8 16 24 32
Fructose 7 7 7 7 7
Soojunggoa flavor extract 10 10 10 10 10
Gum mix 0.01 0.01 0.01 0.01 0.01
Purified water 82.99 74.99 66.99 58.99 50.99
Total 100 100 100 100 100

"M-0 : maca extract - 0%
M-8 : maca extract - 8%
M-16 : maca extract - 16%
M-24 : maca extract - 24%
M-32 : maca extract - 32%

pH, BE ¥ M= =5

712 59] pHE= pH meter (3 Star, Thermo, USA)E- ©]&
st S48+, °Brixe UAE Y%7 (Atago PR-101q,
Japan) £ =30 M= MIFA(IX 777, Juki, Japan)
£ o] 83l FF4E calibrationS 3 THS AT =48
Aol Fol L(HE), aFA %), b(EE) ghs 838t

A Pt F stk B FE O == A(color),
(smell), TS (swee taste), H-2>T(astringency) 2= }
7} 3R i3t EAY Ao 74 AL HAA: o5 k5
th 43: BEolh, 73 vl Asiths ARE-SFath “}7}3
Et AE 24 hr Aol A|Zste] YALE4+1C)A B
ArE H ol Ao} d3]& FolF3(65 mL)el °F 30
mLW ol 25tk 7+ &89 27)d= 2292 M=
gk Al Ak 22 A O]'M—L— w59 =5 Aol Yok
Az T UAEE AT S I AFsAh 7155 AL
= Eﬂ o H]—;q 018 /dﬁojokgb,]_ g]‘xg 35 {;H)\]-oi
AASATE B FEo R AL dHA), B ;ﬂ‘ﬂ'x—q.?l ulgt

2 A (overall acceptability) &2 3} 3L Z} &0l tsle] 7
4 ALE ASIA: A 5, 47 wEOIE, 73
]9 ETh HI7EEE ST 559 AAE EATE
AAL Aot FHstHA 0}9&‘:}.

i& n&

r°1'
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EEZeds g2 53

7t 529 FEZ2E FE-S Folin-DenisH (14) 0.2
=439tk &, A8 0.1 mLol 5/ 1.9 mLe} Folin-
ciocalteu’s phenol reagent 0.2 mLE 7}slal &34 & A
ANA 3BT WEEAIZTE A7)0l £33} NaCOs8&-< 04 mLe}
FHT 1.9 mLE 7hste] Es o 33X A (Smart
Plus, Seoul, Korea)S ©]-&-3}o] 725 nmol| A SHF=E =74
sttt o] W FE2HE T2 tannic acidE ©]-8-3}
e AFFH 2 HE FokAnh

DPPH radical &2Hs &3

DPPH radical 2752 &4 A& 0.3 mLel| 0.1 mM
DPPH &9 2 mLE 7o} E9kaal 4204 3083t whe
AZ1 % 517 nmoll A EFE=E =43}t DPPH radical
2ATS AESY MU VY §HE AolE
W28 (%) Z JERATH

Superoxide anion radical £&2Hs &3

Superoxide anion radical 2~75 5742 Wang 5(15)9]
WS A5 wFste SAHsA S, Al 04 mM
xanthine €3} 024 mM NBT €9< 1:12 &35+ &9
1.0 mLE #H3}a A8 0.5 mL} 1.0 mM xanthine oxidase
(0.049U/mL) 1.0 mLE 7}t &8sttt o] = 37CelA]
1217 W3- A171 3 69 mM SDS 2.0 mLZ 7}3e] wkg-S
AAAZ] T 560 il FEEF 5793+t Superoxide
anion radical 2275 A58 H7Hrd A7 §%
LT ApolE WIEE(%)E UERHIT

Tyrosinase A{sl{&d =3

Tyrosinase #3432 tyrosinase2] 2H-§- A3} A==
DOPA chromeS H|M®Ho|| 23l S43= Yagi 5(16)Y]
WS 4R st SAEAT S, AlE 1 mLe
mushroom tyrosinase (110 unit/mL) 50 uL 2} 0.2 M phosphate
buffer (pH 6.8) 2.0 mLE Z}7} 713te] Eslar 25Tl A
1057t BR3-A1Z Tk 1 % 10 mM DOPA 0.1 mLZ 3715}
EekaL 475 nmoll A 5wt SR ES] HIES S5tk
A58 H7rd BV Y] FRE ApolE HEE(%)

2 Yepfich

OME 29T o}t

w7l FEole] ArES Geide] AXF LRE A
3 F 343 YIAA 4T L 37CAA 242} 433 Bk}
WA 159 702 o] QukilE, T, BE
Fgole] LR E BASNGL F, AR | mLE F
o= Aol e BEe LHH F L MF D
TS 37Co| A 24~48A17F, &8 2 FFo]= 26Tl A 72
AR W F AR 2 ddRE Selsr

SAAz|

B A3 33] o] W SA35te] SPSS (Version 15.0
for Window)S ©|&3}e] 3 +3%FH X (meantstandard
deviation)& TF3tHoH F4AHEA(ANOVA)Z Duncan’s
multiple range test= A 57Fe] o 2HE p<0.050014 AR
sttt

o222 pH, 2= & ME

w7 EEd e A7t HlES gdElste] A gt $82
pH, 9% % A==2 ZA3}= Table 29} 2t} 289 pHE
) zo] 491, W} H7}Eo] 4.79~4.830. 2 thERTHT
S UelaL vt 28 Hrheo] Sl wet A¥%H
Z7kske A2 Yyt tE 559 pHe} Hlas) K,
3| FEEL ]8T 589 pHE 32~36(17), A4 =
9] pHE 3.17~321(18), 531289 pHE 620~6.39%
Zbzy Ba(19)3ka lo] S5rkt 27] & pH SA4S
el S & 7 Atk P8 G tiETo] 1067
°Brix, 7}¢] 10.87~12.63 °Brixe] MY E n}7} F&=H
o] H7teFo] S wet F7tske Ao YEls=T|
°]= Kim 50)] SUIUF gull 29 7} 28] 9=
7} 920~15.53 °Brix® FZH9] H7lv| o] =42 3
T7F okt Bargh U89 22 FES Ho 3T
PEE e Lk vlE7e] 73912 7 =943l vt
H7hro] 6620~71.61F ZFHET A UeRd vhd, 2
A2 e e agts dlZato] 6615 7HF Skl nprt
7o) 8.04~11.792 =4 Yyt o]eidt A= v}
7} FEq A9 Aol ¢S HZAAE wal §)7] wEd
Lt tZT R 9 aghe =4 Yehd Aoz F=4
o AT E YE & bak2 tiET0] 53.67, H7Eol
48.17~55.930.2 24% A7} 7HA] F31g A o] I
32% 7kl A oA o2 WA YERg Tt Chung 5(21)
o] np7} 2 H7F AH o] AFol|l A Lak2 84.73~99.22

Table 2. pH, °Brix and Hunter color value of maca drink

Group
M:0" M-8 M-16 M-24 M-32
pH  491001°% 479001 480+000° 4.810.01" 4.83+0.00°
Brix  1067:006" 10.87:0.15" 1157:0.15 1193006 12.63:023"
L 7391:045" 71.61:051" 69.10£143° 6620:1.39" 66.630.61°
a 6613044 8042034 983079 11.79:063" 11.79:0.15"
b 5367026" 5593:029" 5369+412° 55714182 48.17:0.65"

i)See the footnote of Table 1.
YBach value is mean * standard deviation (SD).
IWalues with different superscripts in the same row are significantly different at p<0.03.
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2 rpleEd Arhgol S7tEeE YA yehd Wi bak
< 19.70~64.249] W2 viFlEEd Hrteo] S71E
= =7 Uit skt Lee (22)2 siulEt]

FEE I 259 B9 WE 7645 ANE 023, A=
115802 ® 133tk Hong 5(23)S Hrl3EES ol &
sto] A3 S8 WEE 5072, AAE 25.16, FAE

1358 ehel olFa 18 S4¢ vehygice ua
sk
HSZHA

npIEEs] A7k HlaS gelslel AxS SRl 54

e
JE=AAL A= Table 37 2t} S8 A2 gl o]
3.100.2 7} Boka Hrbato] 3.67~5.81% UlZFHT}
=9kom 2% H7hro]l 71w FFE wrof Ao] 71
g Ao Frie ok WAl tx2wH 8% H7hrol
7}z 2.90 ¥ 3.000.2 H7tE o] fo] A<l Zo]E Ho|X]
ko) 16% ©)4 A7FE A€ 3.62~5.100.2 H71E
o] tETRT WAZE e Ao R 7hE ltkp<0.05). vt
7R 98t Aew 24% H7F7HA 27 2ol &
Holx] oo vbH 329 M7l 2572 7P 9A Hrly
A ol vt 579 Btol] o) w@uto] dijHo=m
HHtE]o] Yehd A2 FSEnk 202 g127 7 8%
2 16% HA7bE 2kl F-92 <] 2ol KolA] oFe vhA,

\I

i

F

o

Table 3. Sensory evaluation of maca drink

Group
M0V M-8 M-16 M-24 M-32
Color 3100777 3671086 4714078 448:087° 5.81:04(°
Smell 2900.89° 300:1.14% 362+124° 4624074 5.10+1.04'
Sweet taste 343£125' 395:102° 371£149° 357:157 257125
Astringency 2.52+1.57 248:087° 3.14:106° 3.67:124" 457:125°

USee the footnote of Table 1.

Fach value is mean * SD.

Walues with different superscripts in the same row are significantly different at p<0.05.
Seven-point scale: 1=much too weak, 4=moderate, 7=much too strong.

Table 4. Consumer acceptance test of maca drink

Group
M-0" M-8 M-16 M-24 M-32
Color 5201357 S04+111° 47441450 365147 348+2.02°
Smell 4144120  396:1.09 401:1.06 404£158 3.61£2.02
Taste 448+183° 4.83+123 457:1.62° 391+1.65° 374+1.54°
Overall 4014131 5176108 470£136° 443:116° 370152
acceptabillity

"See the footmote of Table 1.

PEach value is mean * SD.

Walues with different supersctipts in the same row are significantly different at p<0.05.
Seven-point scale: 1=dislike very much, 4=neither like nor dislike, 7=like very much.

&3)2] A|18¢ A5% (2011)

24%9} 32% HA7E dE2TEY =4 B3I AT

7N15% HAF A2t S50 AL Table 40 YERS nle}
2ol thzTto] 522, vH7} H7kTto] 3.48~5.04% H71E o
16% 7k 744 tj 22 zkel 7t Il ov 24%9} 32%
A7t g2rET 7|35 9ojAe Aoz YEgtt
(p<005). WA= iz} 7kt Thell Zfo]7} §lia vk
32% H7kro] 71 B A= PrhE ok HRkE<Ql H}
2o N ZTH 8%, 16%, 24% A7 74l =Fo)7t IS
O 32% FA7bE 7MY B HAeE HriE] Vet
oAl AR U THp<0.05). o3 A=
o B uf n}7}EEAe ug7tA Arlslel L8 ﬂl&ﬂﬁ}
W ) Z7Y st BEZF 0l HolA & olv) e
Aoz FA g

s

ME & sZo|us st Hst

vFlEE ] HUt HIES gElst] Axg 559 FF
golE FFS S 2E Table 59 2ok 25 A%
FA o] ghake thZato] 109.25 mg/100 mL, v} F 7o)
180.45~421.67 mg/100 mLE v}7}559 H71eEke] 7o)
uet Fols el Sk e E YR THp<0.05). A
Z717to] Zstel whet FEewls S AAT] 7HAst
7] Al&fste] A% 4Folle 4Tl AE A5, tixatol
56.64 mg/100 mL, "}7} 7o) 109.50~264.07 mg/100
mLE JERAh o) %7] 3] 52%%} 61 ~64%E
27 el Ao R v} 32 HrhtollA Fls 3
o] ZraHlEo] 22 As & UMk 37T A A5
T 4ol A Ao A BES BoFoy 1
HaFo] 4TAMET & A et Lee 5(24)9]
OFFEE|E o] &g WE F55 9 AT 7] FEE
T S 148.6 ugmLo|d Zo] IE 12¢ Foll= 89.7
ug/mLO 2 ZHAstQvhal Balste] uhyls- 59 FE2 9
T RO e AS ¢ 5 Udth E8 35 (polyphenol)
2 B Yol 17] ©]/d2] phenolic hydroxyl7 ]S 713 W&k
SIFHER oy A Ex=3 A%ske 4ol L
A Woll EA3F= free radicaldll FAE A FFoZH
FaslsE S el Hos OLE%X% At wEpA Z2

]h: 61—31:0] o 6]-/\]@].?:':1 T 953 Ao 7 EJ_(QS)Q
Uol B AFAHR vy} HrhrY FEEEE ol
xR A yEsten 2 istE e tixa v 5
T8 AR qFHn

lzl

XNz = DPPH radical &7 w3}
vFEE e 7t S-S gElst] AxS 58 p
7]%ol| wE DPPH radical 4752 W3S 574 I} A=
Table 63} 2t} A|Z 9Y DPPH radical &5
38.56%, "7} 7o) 61.97~90.83% =% v tFE 7“]7]—
Fo| F7HETFF EAo] Frleke ZoE Ukt
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Table 5. Total polyphenol content of maca drink during storage at 4C and 37T

(Unit: mg/100 mL)

5 Group
Temp (C) Weeks 5
M-0 M-8 M-16 M-24 M-32
0 109.2543.207* 180.45+6.69™ 270.06+11.69* 339.0613.13* 421.67+6.82"
1 105.11+8.30"% 171.75+8.09"% 242.6149.75% 310.17+7.86™ 374.88+17.59%
i 2 107.3546.27"% 174.11+6.49™ 233214506 297.90+7.84% 370.15+14.26™
3 59.05+1,59™ 114.31x7.23™ 165.984.91% 222.79+5.78™ 278.07£2.46%
4 56.64+1.29" 109.501.47" 158.11+2.06™ 215.576.32™ 264.07+7.37™
1 9221472 159.81+9,535 226.58+541% 294.71+8.78% 347.13£13.37%
- 2 99.2440.07° 15483226 220511028 277.37:099 360.17+10.69™
3 52.1945.73™ 104.912.55™ 148.14+4.12 184.75+8.96™ 234.96+7.88"
4 48342247 97.7742.69% 146.65+6.09™ 188.59+8.53% 243371447
USee the footnote of Table 1.
YEach value is mean * SD.
Walues with different superscripts in the same row (a-¢) and the same column (A-E) are significantly different from each other at p<0.05.
Table 6. DPPH radical scavenging activity of maca drink during storage at 4C and 37T
(Unit: %)
. Group
Temp (C) Weeks 5
M-0 M-8 M-16 M-24 M-32
0 38.56+1.16™ 61.97+0.56™ 79.59+1.95 87.96+0.61"° 90.830.24
1 36.14+3.72"% 58.76+5.45" 74.02:2.74% 86.18+0.39" 90.52+0.63"
i 2 35.06+0.89% 55.03+1.48™ 71.522.52%¢ 83.5141.93% 90.19043™
3 28.1640.16™ 5044+1.43% 69.61+2.23™ 83.25+1.90% 90.16+0.82"
4 25.601.00 46.090,04™ 60.02+0.61™ 74.1040.81% 82.74+0.86™
1 22.46+176% 38.93+1.25™¢ 57.81+3.88™ 71.4340.64™ 79.8240.70%
- 2 26.55+0.29% 41.45+2.97% 46.73£1.16% 56.93+1.52% 6642+1.63™
3 233441047 35.81+1.14" 46.09+1.07% 539241307 61.89+1.27%
4 17.26+0.07° 27.36+0.64% 34.86+0.57 41.5240.58% 47.73+0.88"

USee the footnote of Table 1.
Fach value is mean * SD.

IWalues with different superscripts in the same row (a-¢) and the same column

(A-E) are significantly different from each other at p<0.05.

(p<0.05). °] 22 7&4— TEE s ol Svkekd At
dEE =Vt AL HodF 1 o™, DPPH radical
AA%0] 2 TE radicaldl]l H3F AAFE 52 o=
71 & QTH26). Bae S(3)S d2eE 2@ AZg s
o] AAF AT S5 Fx HlEst STt B
st 2 A3 Ao} AR Bds YRR AT A7)
Ztol whek iﬂ%“ée Hastr] AlZbete] A% 47
4T A8t A9, dZFz70] 25.60%, A7 o] 46.09 ~
82.74%°] HY = L}E}Ufh g o]l %7] XY 247 67%
¢} 75~91%0°1 SG3h= Ao g npt 247}?4 o] =
TR =4 FAHAL 53] 2% H7H-S A% 3F7HA
z2719 TYS &3S FAEAT 37 coﬂ s AL

DPPH radical 2452 A %717k whe} F238) 7443817
A Zste] AF 430l = 17.26~47.73% 2 UrE‘rkki }7}
A7hro] TR B2 34 Bt o
2] 43~52%°] HFel= AOZ 4TCol| A3t %EE} 4

A epgo s oo A5k Ao] SRR w3t
A Ao EABL, Cng SN 7P} A+ F5E A7)

QFE2EE A %33 DPPH &A% S %zga‘} Az} A=
FAol= 88.07~93.29%2 VeI A%
~8653% 8 71Ash= ATS How AR 7|17+ Bl
o} 7S] aAwol HiET R oA R EA e
Yok B3tk Ko S028)L 531288 A|Z3s)a A
240 A 2 Aelo 247} 1477 BastAA AR
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o5& AT A3 AR 273713l BAIRN0] 60%

X|Z = superoxide anion radical 27s g5}
vp7tEEd M7l S859 AA7|ZH WE superoxide
anion radical &A% W3+ Table 7% Z2t) &8 A|F G
o AL dFTo] 1331%E 7HF wekal vl A7}
0] 80.70~90.05% 2 ZTHT =4 Yetorn 32%
A7hrol 71 A YR THp<0.05). #7377t wet 4
As& AAF A7) ARt A% 4ol = 4Tl A%
3 A9 tlZTo] 59.89% 2 7 Bkal Arlto] 7025~
79.57% % A VERstth 37T A3 B-o= 2A%
& Fash] ARt A% 4% ti 2ol 57.64%, H7HE

o] 71.72~81.51% % e}t ™ DPPH radical 2753
g A 2zo] mE &9 ozt A §ldth
Superoxide anion radical(-Oy)-S 4| FEALS} Z 7)ol HAHH
AAAEZ APE, & 2 =3} 5 28te FF radical 2
A2 ATH29). £ AF A vzt Hrhrto] bR
2 84S B A vt FEH] FRE e
¥& 33E5 0] superoxide anion radicalS A~ A]7]=H]
T8 4885 3 Aoz F3HETh

X & = tyrosinase XSEA 135}

n7FER ] A7 HIE-S dejete] Alxd S5 A%
717l WE tyrosinase #1314 W3 Table 83 Zth
Az Yo AL txTo] 49.22%=Z /M g

Table 7. Superoxide anion radical scavenging effect of maca drink during storage at 4'C and 37C

(Unit: %)
Grou
Temp (C) Weeks 5 P
M0 M-8 M-16 M-24 M:32
0 73.310.897A% 80.70+1.63" 84.23+0.76" 86.42+3.14" 90.05+1.95
1 7152+1.38"% 77.1242.23% 80.42+2.82% 84.84+1 64 88.50+1.86™
e 2 68.1743.12°" 75.60£1.17% 77.04£0.16°™ 79.46+0.42°™ 85.6310.79"*
3 65.95+4.59% 69.80+2.05™™ 71.84+1.99% 77.3741.19" 81.72+0.83%
4 59.89+2.32™ 70.25+1.35% 73.1742.12°® 75.2046.10"" 79.5740.58%
1 69.18+1.01%% 75.5342.75% 77.82+1.65%" 82.88+0.92"%® 86.871.62"™
- 2 66.891.70™* 74.80021%° 76.540.69°™ 82.40+3.71"% 85.7540.22"%
3 67.63+1.74% 72104215 74034351 80.44+4.36" % 84.67+1.50"%
4 57.6443.50™ 71.720.50™ 77.64+2.68%° 80.58+3.03"5P® 81,519,725
USee the footnote of Table 1.
Each value is mean + SD.
IValues with different superscripts in the same row (a-¢) and the same column (A-E) are significantly different from each other at p<0.05.
Table 8. Tyrosinase inhibitory effect of maca drink during storage at 4'C and 37C
(Unit: %)
Grou
Temp (C) Weeks 5 P
M0 M-8 M-16 M-24 M:32
0 492242637 55814336 65.55+1.69" 70782051 76.191.62
1 48.112.57M 5330£2.15" 64.78+1.76™ 67.6440.11%° 7162057
i 2 45.60£5.51"% 52.63£1.71" 62.680.85" 65.092.18" 68.0920.76"
3 4470+1.07°%% 50.46+1.43% 57.19+1.92% 63.07+1.40% 63.17+3.82™
4 39.27+0.96™ 43.04+0.71™ 51.45+0.50" 5539097 5845+1.77%
1 46.90+0.66™ 47.86+041% 52612029 5531£3.56™ 59.0241.11%
-~ 2 41.861.29°™ 2.02:121™ 52012327 53.27£1.52™ 54.93+1.28™
3 41.18+0.64 41.71£0.92" 44,8442 44 45.17+2.03% 49.29+2.80%
4 33.71£1.96™ 33.1843.31% 39.13+1.64% 40.11+2.03® 39.88+0.98™

USee the footnote of Table 1.
Fach value is mean * SD.

IWalues with different superscripts in the same row (a-e) and the same column (A-E) are significantly different from each other at p<0.05.
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Table 9. Change in preservation condition test of maca drink
during storage at 4C and 37C by general bacteria and coliform

group

Group
Temp Weeks general bacteria coliform group
M-0" M-8 M-16 M-24 M-32 M-0' M-8 M-16 M-24
0
1
. 2
4C
3
4
1
) 2
37C
3
4

USee the footnote of Table 1.
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