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2 Ne Wy ky 26.0 27.0 38.0 6.0 0.9 0.8 1.3 0.4 0.8
e Hg Wy Ky 35.0 0.9 50.0 8.0 1.3 1.0 1.6 0.5 1.0
B4 ReWhKy 25.0 17.0 35.0 6.0 0.8 0.8 0.4
1% 5 1 88.0 0.8 0.0 6.0 0.6 0.9 0.01 0.01 0.04
WhHE P 5 34.0 20.0 10.0 6.0 0.8 0.8 1.18 1.82
4l YR Ay 30.0 40.0 0.0 11.0 1.0 1.2 0.00 2.87 3.06
LI #y 12.0 1.0 70.0 8.5 0.8 0.7 2.0 0.9 1.4
FLERFLIEE SY 11.5 55 65.0 8.5 1.1 1.0
S 0.3 0.0 95.0 0.1 0.03 0.002 0.02 0.01
G LB FLIE ¥y 23.0 1.1 550 16.0 2.0 1.4 4.7 1.9 3.4
e b 2L RS Ky 13.0 1.3 75.0 3.5 0.1 0.2 0.02
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Cheese Manufacturing ﬂﬁﬁﬁiﬁﬁﬁ
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Manufacture of milk into cheese & whey
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Classification of Liquid Whey
mL El]/\7§

» Whey from the manufacture of hard, semi-hard cheese and rennet cheese
is known as sweet whey with pH ranging from 5.7 to 6.6.

R &£ wEihEg, FAEhESFEEELE B S5 R ESRIELIE R, pHIE N
5.7-6.6. Rk, FAT IR0 EELF,
* Sweet whey powders: Cheddar, Mozzarella, Swiss and brick whey
o EHELIFEN: ULAUNES, B+ BHL, Imt et R hERELE )
» Whey from the manufacture of mineral acid precipitated casein or soft
cheeses is called acid whey with pH ranging from 4.3 to 4.6.

FEFAE S BREQMKINERZLE R, pHTE4.354.6, LT N EEELE

* Acid whey powders: cottage, ricotta, quark, cream cheese, and casein

whey
- BRELIFN: o MIhES, BERISINES, TRbES, BeEAUNES, %DE%%
2LE ) D #%
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Compositions of Liquid Whey
‘" /ﬁ /&EI’]EJZ

,ulﬁ/flf@ % 12.5

HH, % 3.5 0.8 0.7
FLHE, % 4.8 4.8 4.4
Koy (Lo 0.7 0.5 0.6
FLIR, % 3.5 0.3 0.3
AR, % L 0.1 0.5
Ca, mg/100 g 120 45 103
P, mg/100 g 95 45 78
Na, mg/100 g 58 45 50
Cl, mg/100 g 119 90 110
K, mg/100 g 141 140 160 ”,ﬂ

I pH 6.5- 6.7 5.7-6.1 4.5 I
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Liquid Whey
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Sweet Whey Production
FHELH 0 % T 12

Fluild WWihes
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Typical Composmons of Dried Whey Powders

=& NL/H %E’]H%E‘Z

R AL

HH, % 12
FLBE, % 70 55— 65
IKGY, % 8 12 -15
HEWi, % <1% <1%
K5, % <5% <5%
pH 5.7-6.0 <5.1

A ERR, % <0.16 0.35-0.44
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Compositions of Liquid whey & Whey

Permeate
HEM, % 0.55 0.01
FLBE, % 4.80 4.69
K5y, % 0.55 0.51
NPNIEER A, % 0.18 0.17
g, % 0.03 traces
Total DM, S +#)fi, % 6.11 5.38

FUBE R TR R % 78.6 87.2
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Liquid Whey Permeate Processing
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Milk concentrate
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> IR A A 125 - 150 °C
> T eI IERE 45 - 50°C
> RIE L IE 29 rpm
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o IRTE TR TH FLIE A S i T FLiE 5 IR A
I {E#H[F] (Dr. Gary Cromwell, U. of KY)

o PR TIRITIEAHEHFLE B R (M ER) BIA]
1248 [F] (Dr. Tom Crenshaw, U of WI)

o HFLHAWTUIFHE A =1 EgEAH A (Dr. Gary Allee, U.
of MO)
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PO B R 45 R EE ¢
(7551 H 18 E)

s BihHS 5% WET
(d) (HIEEERN (A H 38 )
100)
Cromwell 28 100 102
Crenshaw 10 100 110
Radke 21 100 106
Allee 17 100 109
A 100 107




——

#|.=-80 (Dairylac® 80) HIRHTT & 45
(8 MHFZ R 1 HIBE)

WEE 5% 55 Tl FLIE B FLE
(H 4 E 100)
1. Cromwell SDW 100 (n=27)
2. Allee SDW 100 (n=30)
3. Mahan SDW 100 (n=36)
4. Easter SDW 100 (n=36)
5. Tokach SDW 100 (n=60)
6. Tokach SDW 100 (n=102)
7. Cromwell Lactose 100 (n=59)
8. Allee SDW +L 100 (n=138)
14 100 (n=488)

DL-80
(f8%} ADG)
110 (n=27)

95 (n=120)

98 (n=36)
100 (n=72)
106 (
101 (n=51)
105 |

GW +DL 106 (n=138)

103 (n=563) \* f’?%




- Dairylac® 80 .

PDI, %
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i A $5 %X Pellet Durability Index
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Dairylac® 80
> 80% JLbH

> B-FLBE (b o).
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Nutrient(’E =9 i) Whey Permeate (fliZEH | Remark (&)
FLiE D)

Crude Protein (HEEH)  #7¥ 3-7%, H AN 7.0% AOAC 991.20 (N x 6.38)

Lactose CFLHH) #1776 — 85%, I/N76%  HPLC ISO 22662/IDF 198
Crude Fat CHLRMT) A 0-1.0%, K 1.5% AOAC 989.05

Ash (K43) i 8-11%, Hi Kk 14%  Oven at 550 C AOAC 942.05
Moisture (7K43) Y 3 - 4.5%, 5 N5.0% Vacuum oven AOAC 925.45

pH 5.5 1] 6.6
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Trend and Market Outlook of Whey
Products
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World Milk Production €Ek41hr=&

Cow Milk Production (thousand metric tons)
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Milk Production Change from Prior Year, Top 5 Global Suppliers
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World Milk Supply Situation

» World milk production in 4 key regions grew
just 1.2%, 1.3%, and 0.5% in May respectively.

» Production in the EU 28 and NZ slipped below
year ago levels

» Australia milk production remained to be
lower for 15 consecutive month in May and
slightly recovered in June.

»In all regions, weather conditions continue to
be favorable to higher milk production. )*fﬁg




US Milk Production EE4 & =

> In 2016, US milk production was 96.4 million MT and increased by 1.86% over 2015.
20165 EE = IHE H9T6HA0H M, LL2015F 1R 51.86%

> Total US milk production during 15t half 2017 was up 2.0% compared to 2016, but only up 0.7% in June.
2017 AT F FXE 4~ EIF LK 2.0%, HENAREMT0.7%,

> Milk cow numbers have continued to grow and up 69,000 heads over 9 month periods, reached to be 9.4
million heads total.

i 4 B K 3TE T 594 A thiIN T 69,0003k, & LEAE| T9H405 %,
> Hot weather in the summer has affected Northwest regions in USA and caused cow milk yield drop.
RAMKKSEMB|RERILR, ERTHFH~E TR,

> The US ROFC for 1t half 2017 was $11.00/cwt. which indicates continued milk growth. But June ROFC
came nearly $13/cwt.

£ [E2016412 A BYROFCH$11.00/cwt, X FREAL =Bk i@ K

> US milk production is forecast to grow 1.9% in 2017
Wit EE 4= 8 20175F18K1.9%,
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US Milk Production EE41r=&
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Estimated Final Disposition of Milk Solids in the U.S. in 2016
Total of 26.78 billion pounds of milk solids

Total milk solids produced in 2016
equaled 26.78 billion pounds.

While nearly 50% of these solids
went into Fluid Milk and Cheese
Products, Dry and Condensed Milk
Products accounted for 3.2 billion
pounds of these solids, with whey
products accounting for another
3.7 billion pounds of solids.

The following utilization map tracks
the estimated final disposition of
the 26.78 billion pounds of milk
solids produced in the U.S. in 2016:

m Cheess m Fluid Milk m Whey Products
m Dry & Cond. Mik & Buttermilk m Butter Other Cultured Products

W Frozen Products m Other




Milk Based Dairy Ingredients

2016 Milk-based Dairy Ingredient Production

2016 Milk-based
Dairy Ingredients
Production

Total 3.457 Billion Lbs

Million Lbs
NFDM: 1,754
SMP: 559
Dry Skim: 10
WMP: 98
MPC/MPI: 171

Perm: 64

m MFDM

m SMP

u WMP

mMPCAMPI

m Mk Permeste

= Buttermilk
Powder

m Cond. Butermilk

m Swestensd

Condensed Milk

Unswestenad
Condensed Mk

m Canned Milk

Dy Skam




Whey Based Dairy Ingredients

2016 Whey-based Dairy Ingredient Production

2016 Whey-based
Wh
Dairy Ingredients =DryWhey
Production
slactoss
Total 3.843 Billion Lbs
Million Lbs wFermest
e Dry Whey: 955
¢ lactose: 1,099 aWPC35
¢ Permeate!: 1,020
o WPC35: 177 wWECSD
+ WPC80: 291
=Wl
sl odified Whey
sCondensed Whey




2016 Milk Solids Utilization Map
(MT of Milk Solids)

Raw Milk 96,377,326 MT

| ==

MilkSolids
12,145 125MT

| | L | | | | | | |
Cheese/Wheay Frozen Cultured Fluid Others* Powder/butter
5,555,556 574,603 506,621 2,687,074 588,027 2,233,243
| L |
| L | 1 L | | 1
Cheese Whey Prod. Others** Butter Dry Milk Cond. Milk Buttermilk
3,077,551 1,692,971 785,034 703,855 1,167,574 299456 62,358
1
L L} | LI L | | I I I
Dry Whey Lactose Whey Perm. Whey Protein Mod. Whey Cond. Whey NFDM Sweetenad Con.BM
416,780 483447 448,979 258,957 27,211 57,596 771429 11,338 14150

* Milk used on farm, plant and shipping losses,
anhydrous milk fat, butter oil, acid whey
And other miscellaneous products

WPC80
127,891

** Delactosed permeate, unprocessed whey
And permeate

Other
5442

Unsweetenad BMPowder
224,626 48,209

Canned
63492

SMP
245,986

WMP
44535

— A
— A

NPC/MPI
77.506

Milk Perme ate l

28,118
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World Permeate Production

HRIABLIER "=, MT/E
County  |2012 |2013 _ |a015 206

USA 408,163 463,946 469,388 448,979
EU-28 150,959 157,971 166,970 203,962
Latin America 29,994 34,994 39,992 39,992
All others 39,993 44,992 49,991 49,991
Total World 629,109 701,903 726,341 742,924

Total world liquid whey production in 2015 is 186 million MT, 2% increase/year
US total whey production is 430,839 MT in 2016 f
US total lactose production is 480,000 MT in 2016 )a‘ J§
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US Dairy Exports
= EZL B
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Exports i O

» Us dairy exports in 15t half 2017 were the highest in past 3
years, led by record sales of skim milk powder and whey
products, a 24% year to year gain in cheese exports.

20173 EEXE LA HORIE L XS, RIETFIZLE
il AE0 ) RiIdx, D)bﬁ%ﬂ’]tlj I:IEIT LE 12 hN24%

» On a total milk solid basis, US exports were equivalent to
14.3% of US milk production in the 15t half of 2017.

mnE@¥E¥EmDTW%$¥E¢%ﬁ%%m
14.3%




US Dairy Export in 15t Half 2017

U.5. Exports Aggregate
Volume* - YTD

000 METRIC TONS

800,000
800,000
700,000
500,000
500,000
400,000
300,000

200,000
100,000

2016 2017

950,291 MT of milk product
Exported in 15t half , 2017

U.5. Exports Volume - YTD

000 METRIC TONS

300,000

200,000

100,000

]

NDM/SMP Cheese Butterfat  Total Whey

2016 2017 2016 2017 2016 2017 2016 2017

259,757 MT of whey products were
Exported in 15t half, 12% higher than last year

\* _
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US Dairy Export As % of Production

U.S. EXPORTS AS % OF PRODUCTION

June yrago Jan-Jun 17 yr ago
NDM/SMP 50% 46% 55% 47%
Total cheese 6.5% 5.1% 6.2% 5.1%
Butterfat 5.5% 1.5% 2.7% 2.8%
Dry sweet whey 45% 47 % 44% 38%
Lactose 69% 73% 68% 71%

Total milk solids 14.4% 14.2% 14.3% 13.1%
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Main Destinations of US whey Export
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YTD Whey Exports by Destination
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Whey Exports (million pounds)

May Jun  Jul Aug Sep Oct

38.8  39.1

36.2 37.2 36.8 44.4 32.4 436

45.3 38.3 36.4 30.8 247 27.8
Whey Exports to China (million pounds)

May Jun Jul Aug Sep Oct

19.6 | 22.9

1.9 | 145 | 15.4 | 20.5 | 13.4 | 16.1

14.8 12.6 10.1 4.6 4.3 4.4

Nov

30
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H —
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Dec Total YTD
220.4 220.4
41.2 423.0 185.0
28.2 | 395.2 | 222.0
Dec Total YTD
106.5 106.5
18.4 | 152.1 50.9
5.6 100.6 67.3
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Change
19%
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Change
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US Dried Whey Export to China
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US Dry Whey Exports to China
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Recommended Levels of Lactose
in Swine Starter Feeds

*Day 0-7 20%
*Day 7-14 15%

Day 14-21 7.5%




Lactose Recommendations
PIC and National Swine Nutrition Guide (NSNG)

12 Ib pig PIC NSNG
Phase 1 Budget, Ib feed 1 1
Phase 1 Pig Wt. 12-12.75 12-12.75
Phase 1 Lactose % 20 23
Ibs of Lactose in Phase 1 0.20 0.23
Phase 2 Budget, Ib feed 4 3
Phase 2 Pig Wt. 12.75-15.95 12.75-15.15
Phase 2 Lactose % 15 18
Ibs of Lactose in Phase 2 0.60 0.54
Phase 3 Budget, Ib feed 12 13.75
Phase 3 Pig Wt. 15.95-25 15.15-25
Phase 3 Lactose % 7.5 7.2
Ibs of Lactose in Phase 3 0.90 0.99
Total Ibs of feed 17 17.75
Total Ibs of lactose 1.7 1.76
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Lactose Consumption
Recommendation

Required to reach 1.76 |b (0.80 kg) of total lactose consumption.

Lactose Source % Lactose Kg. per pig
Crystalline Lactose 95 0.84
Whey Permeate 80 1.00
Whey 70 1.14
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USDA Forecasts ZEE &MV ER T

(Aug. 17, 2017)

> Sweet whey price: FHELF M5
e Q1 $0.485/Ib
« Q2 $0.508/Ib
e Q3 $0.420 - 0.440/Ib
e Q4 $0.415-0.445/Ib
« FE 14 $0.455 —0.475/1b
4B (US central) $0.340 — 0.450/Ib
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Private Industry Projection of Dairy Prices

——FORECAST/OUTLOOK —
Monthly Prices: Actual & Forecast, 2016 thru 2018

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ave

Cheese 2016 1.518 1.517 1.516 1.504 1.410 1.448 1.642 1.812 1.751 1.583 1.760 1.799 1.605
($/Lb) 2017| 1.701 1.687 1555 1.496 1.539 1.629 1543 1.700 1.750 1.800 1.825 1.775 1.667
2018| 1.725 1.700 1.675 1.650 1.625 1.600 1.575 1.600 1.625 1.650 1.675 1.650 1.646

Whey 2016| 0.235 0.247 0248 0.247 0.251 0.260 0.274 0.285 0.306 0.330 0.369 0.399 0.287
($/Lb) 2017| 0.442 0489 0524 0524 0509 0492 0451 0430 0420 0410 0.400 0.390 0.457
2018| 0.385 0.375 0.370 0.365 0.355 0.350 0.340 0.330 0.340 0350 0.360 0.375 0.358

Class Il 2016] 13.72 13.80 13.74 1363 1276 1322 1524 1691 16.36 14.82 16.76 17.40 14.86
($/Cwt) 2017| 16.77 16.88 1581 1522 1557 1644 1545 16.73 1715 17.58 17.82 17.24 16.56
2018| 16.80 16.43 16.11 1581 1550 1512 14.90 1520 1544 1569 16.02 1582 15.74

Butter 2016/ 2.08 214 199 202 206 216 232 223 208 186 191 210 2.08
($/Lb) 2017| 226 218 217 242 216 24 260 268 273 275 273 263 245
2018| 255 240 230 220 218 220 223 225 228 230 233 228 229

Nonfat Dry 2016 078 077 075 073 076 079 0.84 086 088 092 091 096 083
Milk ($/Lb)y = 2017| 1.02 099 085 084 087 091 090 0.89 0.88 0.88 0.90 091 0.90
2018| 093 095 098 098 099 100 1.03 105 1.08 110 113 115 1.03

Class IV 2016] 13.31 1349 1274 1268 13.09 13.77 14.84 14.65 1425 13.66 13.76 14.97 13.77
($/Cwt) 2017| 1619 1559 14.32 14.01 1449 1589 16.60 16.83 16.90 17.06 17.11 16.78 15.98
2018| 16.60 1617 1596 1558 1559 1576 16.08 16.39 1671 17.04 17.36 17.36 16.38




Private Industry Projection of Dairy Prices

Quarterly Averages (8 of 8 forecasters)

08/02/17 1Q17 | 2Q17 | 3Q17 | 4Q17 | 2017[ 1Q18 [2Q18

CME BLOCK

High $1.58] $1.55] $1.74| $1.79] $1.76 $1.74] $1.72

Low $1.58| $1.55| $1.65| $1.67| $1.67| $1.54| $1.57

Average $1.58] $1.55] $1.70] $1.74] $1.72[ $1.64] $1.64

CME BUTTER

High $2.18| $2.33| $2.71| $2.77| $2.74| $2.42| $2.30

Low $2.18| $2.33| $2.59| $2.30| $2.44( $2.05| $2.10

Average $2.18] $2.33[ $2.66] $2.62] $2.64 $2.28] $2.21

AMS NFDM

High $0.95| $0.87| $0.91| $0.95( $0.93| $0.98| $1.04

Low $0.95 $0.87] $0.89| $0.88[ $0.89 $0.91| $0.83

Average $0.95| $0.87| $0.90| $0.92| $0.91| $0.94| $0.96

AMS DRY WHEY

High $0.49| $0.51| $0.44| $0.43| $0.44| $0.44| $0.48

Low $0.49| $0.51| $0.41| $0.37( $0.39| $0.35| $0.23

Average $0.49| $0.51| $0.43| $0.41| $0.42| $0.40| $0.38

CLASS Il MILK

High $16.49] $15.74| $16.59| $17.82| $17.20($16.75($16.75

Low $16.49| $15.74| $16.05| $16.57| $16.33|$15.09|$14.75

Average $16.49] $15.74] $16.31| $17.11| $16.71{$16.01{$15.63

CLASS IV MILK

High $15.37] $14.80] $16.99] $17.70] $17.31[$16.53[516.46 ) f ,
Low $15.37| $14.80| $16.51| $15.72| $16.11|$14.64|$14.37 * 4§ |
Average $15.37| $14.80| $16.82| $16.90| $16.86|$15.58|$15.46 ’
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CME Futures Market (8/17/2017)
ZmEERiAtihmyg

Month (2017 to 2018) Price S/Ib #i# (=) /8

Aug. 43.10
Sept. 41.55
Oct. 39.88
Nov. 38.50
Dec. 38.20
Jan. 18 38.25
Feb. 18 38.40
Mar. 18 39.50
Apr. 18 39.75
May 18 39.75

June 18 39.75 ;T
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USDA Agriculture Market Service Price Forecast
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Whey Permeate Price

HLBRBEYMIE

» Although new applications developed in human foods and more and more are used in food
sectors, the major applications of whey permeate are still in animal and feed productions.
REARZHVNALHMNEANLEY L, BBEBLSHENVAEERIE, BEREEFEE

WA R EE N RS TR A,

> Starting in 3" quarter , whey permeate price became soft in China market, which is lower
than international markets. This is due to extra volume purchased in 2" quarter and low hog
prices which causes low usage rate. This resulted in extra inventory in China warehouse.

ME=ZFEITm, PEEZGIBTNHNBEIRIFETR NS, KEZZR it
OEE—FEHOELSE, BRERBENMTER, ST,

» Low price of whey permeate has stimulated more usage in animal feed sectors. For Pig
producers, it is good time to increase inclusion rates of lactose sources.
FZEMERMNMEIMEEREES MRS EZHER, ERMONBEAEER
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Whey Permeate Price Trend
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» China imports 56% of total USA whey
permeate production. Thus, future price of
whey permeate is really depending on the
demand of China markets and world supply
situations.
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Summary
INGS

» With abundant milk supply from major exporting countries, dairy powder prices will not be
changing dramatically.

RFEEHOERENFHES, MR FEAKEERAZIE,
» With down trends of sweet whey powder and lactose prices, the price of whey permeate is

pressured and will remain at low prices in 4t quarter and early 2018. However, there will be
no major swings in whey permeate prices.

BFEHILBMIENIEE TERES, BEEQELEFMMIMIEZES K, AleaEEmE
EMBAERRRBFEENCIKE, BE, T2HRRIIEKS,

» With reasonably low prices, swine feed producers should take the advantage of the low price
and increase inclusion rates of whey permeates to maximize pig health and growth
performance.

FRETBNZAANMBERMILE, RESEERILEMHANE, MMIZSFREER
&~ 1E8e,

» China and Asia demands of whey products will play a major role in future prices of these

products.
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CONTACT INFORMATION

QINGPING LIU| 150 LARKIN WILLIAMS INDUSTRIAL CT., P.O. BOX 26377 | FENTON, MO
63026

800.643.1680 | QLIU@IICAG.COM | IICAG.COM




